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PROBLEM TO BE SOLVED: To suppress the increase of 
current consumption and the increase of a crosstalk in the 
case of applying a PWM method to an MLA method and to 
suppress the increase of the circuit scale of a driving circuit 



further. 

SOLUTION: MLACs 12C0-12C2 are provided corresponding 
to a weighted PWM period and respectively perform MLA 
arithmetic operations for PWM components of respective 
PWM periods (0)-(2) outputted from a GDATP 11 and a raw 
selection pattern outputted from an RSELR 15. A CNT 13 
counts the respective numbers of values outputted from the 
respective MLACs and outputs a counted result to a CMP 
14. The CMP 14 outputs MLA arithmetic results in an 
ascending order or a descending order according to the 
counted result and cycle signals. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While a line electrode of a liquid crystal display which has two or more line electrodes 
and two or more column electrodes is put in block two or more, choosing and impressing 
predetermined voltage based on an ingredient of an orthogonal matrix to each selected line 
electrode for every selection period, In a drive method of a liquid crystal display which 
impresses column voltage according to a value obtained from an indicative data and an 
ingredient of said orthogonal matrix to each column electrode, One selection period is divided 
during [ when it was attached to weighting by each / two or more ] the weighting, A drive 
method of a liquid crystal display rearranging into an ascending order or a descending order a 
value according to column voltage which generates data according to gradation of an indicative 
data corresponding to said each weighting period, and is obtained from data in said each 
weighting period, and an ingredient of an orthogonal matrix, and outputting it. 
[Claim 2] When the number of division periods at the time of dividing one selection period 
during [ each ] the weighting according to a gradation number is (involution- 1 of 2), A drive 
method of the liquid crystal display according to claim 1 which attaches weighting of n-th power 
(n is 0 or a positive integer) of 2 so that the sum of weighting to each weighting period may be 
equivalent to the number of division periods. 

[Claim 3]When the number of division periods at the time of dividing one selection period 
according to a gradation number is not (involution- 1 of 2), Two or more weighting periods which 
attached weighting of n-th power (n is 0 or a positive integer) of 2, A drive method of the liquid 
crystal display according to claim 1 which sets up a weighting period which attached weighting 
of the m-th power (m is not larger than n 0 or a positive integer) of 2 about a part which 
lengthened the sum of weighting to said two or more weighting periods from the number of 
division periods. 

[Claim 4]A drive method of the liquid crystal display according to claim 2 or 3 which divides 
one selection period into division into equal parts, and is made into each division period. 
[Claim 5]While a line electrode of a liquid crystal display which has two or more line electrodes 
and two or more column electrodes is put in block two or more, choosing and impressing 
predetermined voltage based on an ingredient of an orthogonal matrix to each selected line 
electrode for every selection period, In a drive circuit of a liquid crystal display which impresses 
column voltage according to a value obtained from an indicative data and an ingredient of said 
orthogonal matrix to each column electrode, It is provided corresponding to each of two or more 
weighting periods which can be set at one selection period when weighting was attached to each, 
A calculating means which calculates a value according to column voltage from data according 
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to gradation of an indicative data and an ingredient of an orthogonal matrix in a corresponding 
weighting period, A drive circuit of a liquid crystal display provided with a counting means 
which calculates occurrences of an operation value of said calculating means, and a column 
voltage value output means which rearranges a value according to column voltage into an 
ascending order or a descending order, and outputs it based on a counting result of said counting 
means. 

[Claim 6]A drive circuit of the liquid crystal display according to claim 5 which calculates by a 
calculating means including virtual data set up reduce the number of voltage levels impressed to 
a column electrode at one selection period in data according to gradation including a line 
corresponding to a dummy line which does not actually display an orthogonal matrix. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the drive method which drives a liquid crystal 
display with a plural lines simultaneous selection method, and the drive circuit using the drive 
method. It is related with the drive method and drive circuit of a liquid crystal display which can 
control increase of the consumed electric current, and increase of a cross talk especially. 
[0002] 

[Description of the Prior Art]The liquid crystal display is widely applied to personal digital 
assistants, such as a portable telephone and a Personal Digital Assistant, taking advantage of a 
light weight and the characteristic of being small. Although what mainly uses the STN LCD 
element by which a passive drive is carried out, and the thing which uses the active -matrix liquid 
crystal element provided with TFT are shown in a liquid crystal display, Compared with an 
active-matrix liquid crystal element, a manufacturing process is short, and has easy element 
structure, and the STN LCD element has the advantage that it is producible by low cost. 
[0003] Also in the personal digital assistant, to perform a colored presentation and easy animation 
display is desired. Therefore, the liquid crystal display to which carrying out a high speed 
response and a gradation display are made is required. 

[0004]A comparatively high-speed response characteristic is acquired in an active -matrix liquid 
crystal element. On the other hand, it is common that the line sequential driving methods, such as 
APT (Alto Pleshko Technique) and IAPT (Improved APT), are used as a drive system in the 
STN LCD element. Since the line sequential driving method can generate an one level / off-level 
easily, it is effective as a multiplexer drive, but a limit is to carry out the high speed response of 
the STN LCD element. 

[0005]Drive methods for driving the STN LCD element at a high speed more include a plural 
lines simultaneous selection method (the multiline addressing method: MLA method). MLA 
method is a method of choosing collectively and driving two or more scanning electrodes (line 
electrode). In order to control independently the sequence display pattern supplied to a data 
electrode (column electrode) by MLA method, a predetermined voltage pulse sequence is 
impressed to each line electrode driven simultaneously. 

[0006]The voltage pulse voltage group (selection pulse group) impressed to each line electrode 
can be expressed with the procession of an L line K sequence. This procession is called selection 
row sequence below. L is the number of simultaneous selections. A voltage pulse voltage group 
is expressed as a vector group which intersects perpendicularly mutually. Therefore, the 
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procession which includes those vectors as an element turns into an orthogonal matrix. Each row 
vector within each procession lies at right angles mutually. 

[0007]In an orthogonal matrix, each line corresponds to each line of a liquid crystal display. For 
example, the element of the 1st line of a selection row sequence is applied to the 1st line in the 
selection line of L book. That is, a selection pulse is impressed to the 1st line electrode in order 
of the element of the 1st row, and the element of the 2nd row. 

[0008] Drawing 15 is an explanatory view showing how to decide the sequence of the voltage 
waveform impressed to a column electrode. In drawing 15, (a) shows a selection row sequence 
and the example of an indicative data, (b) shows the example of a sequence display pattern and a 
voltage pattern, and (c) shows the example of a voltage waveform of the column electrodes i and 
j. Here, as shown in drawing 15 (a), four- line the orthogonal matrix of four rows is taken for an 
example as four- line two rows and a selection row sequence as a pixel. "1" means a positive 
selection pulse and "0" as used in the selection row sequence shown in drawing 15 (a) means a 
negative selection pulse. 

[0009]The indicative data which should be displayed in the column electrodes i and j 
presupposes that it is shown in the right-hand side of drawing 15 (a). In drawin g 15 (a), it is 
shown that a white round head is lighting and that a black dot is putting out lights. Then, a 
sequence display pattern is expressed with a vector (d) as shown in drawing 15 (b). In the vector 
(d) shown in drawing 15 (b), "1" corresponds to an one display and "0" corresponds to an OFF 
display. 

[0010]The voltage level which should be impressed to the column electrodes i and j one by one 
becomes like vector (v) shown in drawing 15 (b). This vector corresponds to what took exclusive 
OR for every bit about the sequence display pattern and the line selection pattern (sequence in a 
selection row sequence) corresponding to it, and took the sum of those results. D rawin g 15 (c) is 
a timing diagram showing the voltage waveform of the column electrodes i and j corresponding 
to vector (v) shown in drawing 15 (b). In drawing 15 (c), a vertical axis shows the voltage 
(column voltage) impressed to a column electrode, and the horizontal axis shows time. It is here, 
and "0", -V c and "2" correspond to 0, "3" corresponds to +V C , and "4" supports [ -2V c and "1" ] 
+2V C . 

[001 1] According to such a drive method, the frame response of a liquid crystal is controlled and, 
as a result, a high speed response and high contrast can be attained simultaneously. That is, in a 
simple matrix display device, high-definition picture offer made difficult is conventionally 
attained by drive display. 

[0012]If the on-off display and selection pattern in a sequence display pattern and a line selection 
pattern are expressed in "0" as "1" when driving a liquid crystal display with MLA method, The 
voltage pattern impressed to a column electrode corresponds to what took exclusive OR for 
every bit about the sequence display pattern and the line selection pattern corresponding to it, 
and took the sum of those results. 

[0013]Therefore, the level number of column voltage is set to L+l when the line number by 
which simultaneous selection is made is L. For example, when four- line the orthogonal matrix of 
four rows shown in drawing 15 (a) is used as a selection row sequence, since a simultaneous 
selection line number is 4, the number of applied voltage levels is 5. As shown in drawing 15 (c), 
specifically, five kinds of levels (-2V c , -V c , 0, +V C , +2V c ) will be impressed to the column 
electrodes i andj. 

[0014]In an active-matrix-driven method, in order to perform a halftone display, amplitude 
modulation can be used and intermediate voltage can be generated comparatively easily. 
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However, in the passive driving method, if amplitude modulation is performed simply, the 
voltage variation at the time of the non selection in a line sequential drive will arise, and different 
inaccurate voltage from the voltage according to an one display or an OFF display will be 
impressed to a non-display portion. Then, the technique for generating various intermediate 
voltage is used. 

[0015]Hereafter, the drive method at the time of applying the gradation method (henceforth the 
PWM method) by pulse width modulation to MLA method is explained. First, the example of the 
general PWM method is shown in drawing 16. In drawin g 16, "1" corresponds to an one display 
and "0" corresponds to an OFF display. 

[00 16] As shown in drawing 16 , a selection period (T) is divided into division into equal parts 
during the 5 division (T 0 - T 4 ). The gradation levels 5/5 perform the period one display of T 0 - 
T 4 , and the period OFF display of T 0 - T 4 is performed in the gradation levels 0/5. And in the 
gradation levels 1/5, 2/5, 3/5, and 4/5, the gradation of an intermediate level is displayed by 
making the period of an one display and an OFF display intermingled. Thus, when it divides into 
five, the gradation of six levels can be displayed. 

[0017]Next, how to perform a gradation display by the PWM method in MLA method is 
explained. In drawing 17 , the example of the impressed-electromotive-force pattern to a column 
electrode [ in / (a) can be set for the example of the indicative data for one row, and / in (b) / each 
division period T 0 - T 4 ] and (c) show the example of a selection row sequence. 
[0018]The period which is using the 2nd (R2) row of the selection row sequences shown in 
drawin g 1 7 (c) as a line selection pattern is considered. In period T 0 , the sum of the exclusive OR 
of each bit of a sequence display pattern (1,1,1,1) and a line selection pattern is "1." In period 
Ti, the sum of the exclusive OR of each bit of a sequence display pattern (1, 1,0, 1) and a line 
selection pattern is "2." In period T 2 , the sum of the exclusive OR of each bit of a sequence 
display pattern (1, 0, 0, 1) and a line selection pattern is "1." In period T 3 , the sum of the 
exclusive OR of each bit of a sequence display pattern (1, 0, 0, 0) and a line selection pattern is 
"2." In period T 4 , the sum of the exclusive OR of each bit of a sequence display pattern (0, 0, 0, 
0) and a line selection pattern is "3." Therefore, the voltage level which should be impressed to a 
column electrode one by one is set to (1, 2, 1, 2, 3). Drawing 17 (d) is a timing diagram showing 
the voltage waveform of a column electrode. In (d), a vertical axis shows column voltage and the 
horizontal axis shows time. 
[0019] 

[Problem(s) to be Solved by the InventionJAs shown in drawing 17 (d), when the PWM method 
is applied to MLA method, the change point of column voltage will increase in the voltage 
waveform of the column electrode in one selection period. For this reason, SUBJECT that a 
cross talk becomes large occurs. Since the change point of column voltage increases, SUBJECT 
that the consumed electric current will increase also occurs. 

[0020]In order to solve such SUBJECT, in WO00/02185 gazette. When the PWM method is 
applied to MLA method, it divides during [ when one selection period was attached to weighting 
by each / two or more ] the division, and the drive method of the liquid crystal display which 
generates the data according to the gradation of the indicative data corresponding to each 
division period is indicated. The drive method is conventionally made into the driving method. 
Drawing 1 8 is an explanatory view for explaining the voltage waveform which can be assumed 
when the driving method is applied conventionally in the case of 8 gradation levels. 
[0021]In drawing 18 , the example of the data to which (a) was assigned to four- line the example 
of an indicative data of three rows of the gradation levels 2/7 (the bottom of the 8 gradation 
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levels of 0-7 to 3rd gradation level), and (b) was assigned during [ each ] the division in 1 
selection period, and (c) show the example of a selection row sequence. By the driving method, 
one selection period is conventionally divided during the number-of-bits n (this example n= 3) at 
the time of carrying out the binary expression of the gradation level. And the dignity of "1 (0th 
power of 2)" is attached to the first division period. The dignity of "2 (1st power of 2)" is 
attached to the next division period. The dignity of "4 (2 squares)" is attached to the next division 
period. And according to a gradation level, data is assigned during [ each ] the division. In this 
case, since a gradation level is "2", "1" is assigned during [ when the dignity of "2 (1st power of 
2)" was attached ] the division. The voltage of the level according to the sum of the exclusive OR 
of each bit of the sequence display pattern and line selection pattern in each division period is 
impressed to a column electrode. 

[0022]In the example of a drive, an order of each division period that dignity was attached is 
conventionally made reverse for every selection period. If each division period is set up in a 
certain selection period in order of the division period when the dignity of " 1 " was attached, the 
division period when the dignity of "2" was attached, and the division period when the dignity of 
"4" was attached, In the next selection period, each division period is set up in order of the 
division period when the dignity of "4" was attached, the division period when the dignity of "2" 
was attached, and the division period when the dignity of "1" was attached. 
[0023]In the example of a drive, the changing point number in a driving waveform is 
conventionally decreased dividing a selection period during [ by which weighting was carried 
out / two or more ] the division, and by making reverse the order of each division period by 
which weighting was carried out for every selection period. As a result, dispersion in the 
frequency component in a driving waveform decreases. 

[0024]However, when an indicative data is data of the gradation levels 2/7, the voltage 
waveform impressed to a column electrode comes to be shown in drawing 18 (d). That is, the 
changing point number in a driving waveform is not decreasing so much. That is, case [ whose 
gradation level is / like two sevenths ], by the driving method, decreasing the changing point 
number in a driving waveform is not realized conventionally. 

[0025]Then, an object of this invention is to provide the drive method and drive circuit of a 
liquid crystal display which can control more effectively increase of the consumed electric 
current, and increase of a cross talk, and can control increase of the circuit structure of a drive 
circuit more effectively further, when the PWM method is applied to MLA method. 
[0026] 

[Means for Solving the ProblemJA drive method of a liquid crystal display of the mode 1 of this 
invention, One selection period is divided during [ when it was attached to weighting by each / 
two or more ] the weighting, Data according to gradation of an indicative data is generated 
corresponding to each weighting period, and a value according to column voltage obtained from 
data in each weighting period and an ingredient of an orthogonal matrix is rearranged into an 
ascending order or a descending order, and is outputted. When each value according to column 
voltage obtained is already an ascending order or a descending order, rearrangement will already 
be made. 

[0027]In a drive method of the mode 1 , a drive method of a liquid crystal display of the mode 2 
during [ each ] the weighting, When the number of division periods at the time of dividing one 
selection period according to a gradation number is (involution- 1 of 2), weighting of n-th power 
(n is 0 or a positive integer) of 2 is attached so that the sum of weighting to each weighting 
period may be equivalent to the number of division periods. 
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[0028]When the number of division periods at the time of dividing one selection period 
according to a gradation number is not (involution- 1 of 2) in a drive method of the mode 1, a 
drive method of a liquid crystal display of the mode 3, Two or more weighting periods which 
attached weighting of n-th power (n is 0 or a positive integer) of 2, A weighting period which 
attached weighting of the m-th power (m is not larger than n 0 or a positive integer) of 2 about a 
part which lengthened the sum of weighting to those weighting periods from the number of 
division periods is set up. 

[0029]In a drive method of the mode 2 or the mode 3, a drive method of a liquid crystal display 
of the mode 4 divides one selection period into division into equal parts, and makes it each 
division period. 

[0030]This invention is characterized by a drive circuit of a liquid crystal display of the mode 5 
comprising the following. 

A calculating means which is established corresponding to each of two or more weighting 
periods which can be set at one selection period when weighting was attached to each, and 
calculates a value according to column voltage from data according to gradation of an indicative 
data and an ingredient of an orthogonal matrix in a corresponding weighting period. 
A counting means which calculates occurrences of an operation value of a calculating means. 
A column voltage value output means which outputs a value according to column voltage to an 
ascending order or a descending order based on a counting result of a counting means. 
By according to such composition, rearranging a value according to column voltage into an 
ascending order or a descending order, and outputting it, can control increase of the consumed 
electric current, and increase of a cross talk, and further, Increase of circuit structure of a drive 
circuit can be controlled by providing two or more weighting periods when one selection period 
was attached to weighting by each. 

[003 1]A drive circuit of a liquid crystal display of the mode 6 contains a line corresponding to a 
dummy line which an orthogonal matrix does not actually display in a drive circuit of the mode 
5, It calculates by a calculating means including virtual data set up reduce the number of voltage 
levels impressed to a column electrode at one selection period in data according to gradation. 
While being able to control still more effectively increase of the consumed electric current, and 
increase of a cross talk since the number of column voltage (kind) can be reduced when an 
orthogonal matrix contains a line corresponding to a dummy line, increase of circuit structure of 
a drive circuit can be controlled still more effectively. 
[0032] 

[Embodiment of the Invention] (Embodiment 1) This embodiment of the invention is described 
hereafter. Drawing: 1 is a block diagram showing the example of composition of Embodiment 1 
of the drive circuit of the liquid crystal display by this invention. After the composition shown in 
drawing 1 set the number of simultaneous selections to 4 and divides one selection period of 
MLA into division into equal parts in seven periods, it is an example of composition in the case 
of setting up the weighting period which attached dignity and realizing the PWM method. 
Therefore, when the drive circuit shown in drawin g 1 is used, 8 gradation displays can be 
performed. 

[003 3] As for each divided period, when dividing one selection period, it is preferred division 
into equal parts, the equivalent period mostly divided into division into equal parts, or that it is 
an equivalent period mostly, but depending on the case, it may not divide equally. 
r00341 Drawing 2 is a block diagram showing the example of connection of the bit map memory 
31, drive circuit 102Ci - 102C n in which an indicative data is stored. The example shown in 



Page 6 of 23 



Machine English translation of JP 2003-157062 A 



drawing 2 shows the example which can memorize the indicative data for n sequence of four 
lines, Ci - C n . And MLAD102Ci and ... which are the drive circuits corresponding to each 
sequence of the bit map memory 31, and 102C n are connected. Each MLAD102Ci, 102C n are 
constituted, respectively, as shown in drawing 1 . 

[0035]Here, the gradation data (PWM ingredient) of each period at the time of applying the 
PWM method for the ability to perform 8 gradation displays to MLA method is explained. 
Drawing 3 is an explanatory view in the case of performing 8 gradation displays. The 
explanatory view in which the explanatory view in which (a) shows the example of the indicative 
data for one row, and (b) show the example and the MLA result of an operation of an impressed- 
electromotive-force pattern to the column electrode in each period T 0 when one selection period 
(T) is divided equally in seven periods - T 6 in drawing 3 , The explanatory view in which (c) 
shows the example of a selection row sequence, (d), and (e) are the timing diagrams showing the 
voltage waveform of a column electrode. Hereafter, each period T 0 - T 6 are also called a PWM 
period. 

[003 6] Although drawing 4 is a block diagram showing an example of the drive circuit for 
realizing the PWM method shown in drawin g 3 , the example shown in drawing 4 is a 
comparative example over MLAD102C by this invention shown in drawing 1 . In MLAD103 as a 
comparative example, GDATP1 1 which is a gradation processing circuit generates the gradation 
data (PWM ingredient) of each PWM period To - Te from an indicative data. 
[0037]MLAC120Co which performs an MLA operation and which is hardware circuitry, 120Ci, 
120C2, I2OC3, I2OC4, I2OC5, and 120C6, It is provided corresponding to each PWM period T 0 - 
T 6 , and an MLA operation is performed from the PWM ingredient of each PWM period T 0 
outputted from GDATP1 1 - T 6 , and the ingredient of the line selection pattern outputted from 
RSELR15 which performs selection row sequence maintenance, respectively. That is, 
respectively MLAC120Co - 120C6 compute the exclusive OR of each PWM ingredient and the 
ingredient of a selection row sequence, perform the MLA operation of adding a computed result, 
and output an added result. Therefore, either of MLAC120C 0 - 120C 6 to "0" - "4" is outputted. 
The added result outputted from MLAC120Co - 120C6 is a value which shows the level of 
column voltage. 

[0038]CNT13 which is a circuit which calculates, "0" outputted from each MLAC120C 0 - 120C 6 
It outputs to CMP 14 which is a circuit which calculates each number of - "4" and compares a 
counting result ("0" each number of - "4" (either of the octals of 0-7)). CMP 14 is outputted to the 
column voltage generation circuit (not shown) which generates column voltage according to the 
cycle signal outputted from CYCT16 in the counting result outputted from CNT13. It is a signal 
which shows in which period a cycle signal is among each PWM period T 0 in one selection 
period - T 6 , for example, the signal which shows 0-6 as a cycle signal is outputted repeatedly in 
order. 

[003 9] Whenever GDATP1 1 inputs the indicative data of line L n (n is 0-3 at this example), it 
generates the PWM ingredient of each PWM period T 0 corresponding to the inputted indicative 
data - T 6 . And each element of an PWM ingredient is outputted to corresponding MLAC120Co - 
120C 6 . Supposing it seems that an indicative data shows (a) of drawing 3 , the PWM ingredient of 
PWM period T 0 shown in (b) of drawing 3 w ill be outputted to MLAC120C 0 , The PWM 
ingredient of PWM period Ti is outputted to MLAC120Ci, the PWM ingredient of PWM period 
T 2 is outputted to MLAC120C 2 , and the PWM ingredient of PWM period T 3 is outputted to 
MLACI2OC3. The PWM ingredient of PWM period T 4 is outputted to MLAC120C 4 , the PWM 
ingredient of PWM period T 5 is outputted to MLAC120C 5 , and the PWM ingredient of PWM 



Page 7 of 23 



Machine English translation of JP 2003-157062 A 



period T 6 is outputted to MLAC120C6. 

[0040]And RSELR15 is outputting the ingredient in the line selection pattern corresponding to 
the selection period at the time, when the PWM ingredient of line L n is outputted to each 
MLAC120Co - 120C6 from GDATP1 1. For example, when the line selection pattern of R2 shown 
in drawing 3 (c) is being used. When the PWM ingredient of line L 0 is outputted to each 
MLAC120Co - 120C 6 from GDATP11, RSELR15, "1" which is an ingredient corresponding to 
line L 0 in the line selection pattern of R2 is outputted, When the PWM ingredient of line Li is 
outputted to each MLAC120C 0 - 120C 6 from GDATP11, "0" which is an ingredient 
corresponding to line Li in the line selection pattern of R2 is outputted. Similarly, when the 
PWM ingredient of line L 2 and L 3 is outputted to each MLAC120C 0 - 120C 6 from GDATP11, 
the ingredient corresponding to line L2 in the line selection pattern of R2 and L3 is outputted. 
[0041]Each MLAC120C 0 - 120C 6 perform an MLA operation about the PWM ingredient 
outputted from GDATP1 1, and the ingredient of a line selection pattern, and output the result of 
an operation to CNT13. For example, each MLAC120C 0 - 120C 6 input the PWM ingredient of 
GDATP1 1 to line Lo. In that case, the ingredient of line Lo in a line selection pattern is outputted 
from RSELR15. Each MLAC120C 0 - 120C 6 compute the exclusive OR of the PWM ingredient 
of line Lo, and the ingredient of line Lo in a line selection pattern, and memorize a computed 
result. Each MLAC120C 0 - 120C 6 input the PWM ingredient of GDATP1 1 to line Li. In that 
case, the ingredient of line Li in a line selection pattern is outputted from RSELR15. Each 
MLAC120Co - 120C 6 compute the exclusive OR of the PWM ingredient of line Li, and the 
ingredient of line Li in a line selection pattern, and memorize a computed result. Similarly, each 
MLAC120Co - 120C 6 input the PWM ingredient of line L 2 from GDATP11, and L 3 . In that case, 
the ingredient of line L2 in a line selection pattern and L3 is outputted from RSELR15. Each 
MLAC120Co - 120C6 compute the exclusive OR of the PWM ingredient of line L 2 and L 3 , and 
the ingredient of line L 2 in a line selection pattern, and L 3 , and memorize a computed result. 
Each MLAC120Co - 120C 6 add each memorized value. And an added result is outputted to 
CNT13 as the MLA result of an operation (value which shows the level of column voltage). 
[0042] Supposing a line selection pattern is R2 of the selection row sequences shown in (c) of 
drawing 3, MLAC120C 0 outputs "1" as the MLA result of an operation as a value which shows 
the level of column voltage, MLAC120Ci outputs "2", MLAC120C 2 outputs "1" and 
MLACI2OC3 outputs "1." MLACI2OC4 outputs "2", MLACI2OC5 outputs "1", and 
MLAC120C 6 outputs "3." 

[0043]Therefore, CNT13 outputs to CMP 14 the signal which shows three pieces about one piece 
and "2", shows three pieces about "1", and shows [ "4" / "0" ] 0 about 0 and "3." If the result of 
an operation of each MLAC120C 0 - 120C 6 is outputted to a column voltage generator as it is, 
voltage as shown in drawing 3 (d) will be impressed to a column electrode. 
[0044]However, in MLAD103 in the comparative example shown in drawing 4 , CMP 14 will 
output the smallest value among the values which show the level of column voltage, if a cycle 
signal shows "0." In this case, "1" is outputted. If a cycle signal shows "1", the smallest value 
will be outputted among the values which show the level of column voltage at the time. An 
outputted value already is excepted from the decision object of the smallest value. Similarly, if a 
cycle signal shows "2", "3", "4", "5", and "6", the smallest value will be outputted among the 
values which show the level of column voltage at each time. Therefore, as shown in drawing 3 
(e), the number of times which the change point of column voltage produces is reduced. As a 
result, increase of the consumed electric current and increase of a cross talk are controlled. 
[0045]Circuit structure becomes large although MLAD103 in the comparative example shown in 
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drawing 4 can control increase of the consumed electric current, and increase of a cross talk. 
Since MLAC120Co - 120C6 are provided, if the number of partitions of the number according to 
PWM period To - Te of one selection period increases, the number of MLAC(s) will turn into a 
huge number. In MLAD103 in the comparative example shown in drawing 4 . For example, the 
indicative data of line L 0 - L 3 is read from a memory to one selection period only once, 
respectively, Based on the indicative data from which GDATP1 1 was read, the PWM ingredient 
according to PWM period T 0 - T 6 is generated, Each PWM ingredient is given to corresponding 
MLAC120C 0 - 120C 6 , and the ML A operation for one selection period (a part for PWM period 
T 0 - T 6 ) is performed. However, if the same data is read from a memory for every PWM period 
T 0 - T 6 and it is made to perform the MLA operation about each PWM period T 0 - T 6 serially in 
time, what is necessary will be just to provide only one MLAC. 

[0046]However, since a memory is frequently accessed when such composition is taken, the 
consumed electric current will increase. That is, it becomes difficult to use for the liquid crystal 
display carried in a personal digital assistant. 

[0047]Then, weighting is performed to MLAC and the number of circuits of MLAC is reduced 
so that it may explain below. Drawin g 5 is an explanatory view for explaining weighting made in 
an MLA arithmetic circuit. In drawing 5 , (a) shows each PWM period (division period) T 0 
corresponding to the drive controlling which MLAD103 of the comparative example mentioned 
above performs - Te. (b) shows each PWM period (0) - (2) and the MLA result of an operation 
corresponding to the drive controlling which MLAD102C of this embodiment performs. Here, 
the length of PWM period (0) - (2) which is a weighting period is not equivalent, and dignity 
(Wt.) is attached in time. Therefore, PWM period (0) - (2) will be called the PWM period (or two 
or more weighting periods when dignity was attached) by which weighting was carried out. 
Here, the length of PWM period (0) - (2) which is a weighting period is not equivalent, and 
dignity (Wt.) is attached in time. Therefore, PWM period (0) - (2) will be called the PWM period 
(or two or more weighting periods when dignity was attached) by which weighting was carried 
out. Specifically, the length of the PWM period (0) which is shown in (b) and by which 
weighting was carried out is equivalent to the length for one division period at the time of 
dividing one selection period (T) during a 7th grade implementation period (division period T 0 - 
T 6 ). The length of the PWM period (1) which is shown in (b) and by which weighting was 
carried out is equivalent to the length for two division periods, and the length of the PWM period 
(2) which is shown in (b) and by which weighting was carried out is equivalent to the length for 
four division periods. 

[0048]When performing 8 gradation displays by the PWM method so that the description of 
drawing 5 (b) may show, one selection period can consist of three MLAC120C 0 - 120C 2 . . 
Weighting of "1 (0th power of 2)" should do to MLAC120C 0 in MLAD102C of the embodiment 
of the invention 1 shown in drawing 1 . Weighting of "2 (1st power of 2)" is made by 
MLAC 1 20C 1, and weighting of "4 (2 squares)" is made by MLAC120C 2 . That is, the dignity of 
involution of two is attached, respectively. Since MLAC120C 0 - 120C 2 support PWM period (0) 
- (2) by which weighting was carried out, PWM period (0) Dignity's being attached to - (2) is 
also that the dignity of MLAC120C 0 - 120C 2 is attached. 

[0049]Weighting corresponds to the PWM period (PWM period in the direction of the division 
period when weighting is not made) when the column voltage according to the value which 
shows the level of the column voltage which MLAC outputted is outputted. Namely, in the 
PWM period whose column voltage according to the value which shows the level of the column 
voltage outputted from MLAC120Co by which weighting of " 1" was made is one, it is outputted 
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to a column voltage generation circuit, In the PWM period whose column voltage according to 
the value which shows the level of the column voltage outputted from MLAC120Ci by which 
weighting of "2" was made is two, it is outputted to a column voltage generation circuit, In the 
PWM period whose column voltage according to the value which shows the level of the column 
voltage outputted from MLACI2OC2 by which weighting of "4" was made is four, it is outputted 
to a column voltage generation circuit. 

[0050]Here, the composition of MLAD102C of the embodiment of the invention 1 shown in 
drawing 1 is explained. As shown in drawing 1, in MLAD102C, GDATP21 generates the 
gradation data (PWM ingredient) of each PWM period (0) - (2) by which weighting was carried 
out from the indicative data. In drawing 1 , the gradation data of each PWM period (0) - (2) by 
which weighting was carried out is shown by D (0), D (1), and D (2). However, at this 
embodiment, as shown in drawing 5 (b), the PWM ingredient will be generated with outputting 
the indicative data expressed with the binary number inputted from the memory as it is. 
[0051]MLAC120C 0 , 120Ci, and 120C 2 , An MLA operation is performed from the PWM 
ingredient of each [ which is outputted from GDATP21 by being provided corresponding to - (2), 
respectively / by which weighting was carried out ] each [ by which weighting was carried out ] 
PWM period (0) PWM-period (0) - (2), and the ingredient of the line selection pattern outputted 
from RSELR15. That is, respectively MLAC120Co - I2OC2 compute the exclusive OR of each 
PWM ingredient and the ingredient of a selection row sequence, add a computed result (MLA 
operation), and output an added result. Therefore, either of MLAC120C 0 - 120C 2 to "0" - "4" is 
outputted. The added result outputted from MLAC120Co - I2OC2 is a value which shows the 
level of column voltage. 

[0052]CNT13 calculates each number of "0" - "4" outputted from each MLAC120C 0 - 120C 2 , 
and outputs a counting result ("0" each number of - "4" (either of the octals of 0-7)) to CMP14. 
CMP 14 is outputted to the column voltage generation circuit (not shown) which generates 
column voltage according to the cycle signal outputted from CYCT16 in the counting result 
outputted from CNT13. It is a signal which shows in which period a cycle signal is among each 
PWM period T 0 in one selection period - T 6 , for example, the signal which shows 0-6 as a cycle 
signal is outputted repeatedly in order. 

[0053]Each calculating means is realized by each MLAC120C 0 provided corresponding to each 
PWM period by which weighting was carried out - 120C 2 , The counting means which calculates 
the occurrences of the operation value (either [ This example ] 0-4) outputted from each 
calculating means is realized by CNT13, and the column voltage value output means is realized 
by CMP 14 and CYCT16. In this example, GDATP21, MLAC120C 0 - 120C 2 , CNT13, CMP14, 
RSELR15, and CYCT16 operate according to a clock signal. The value which a cycle signal 
shows is called a cycle value. 

[0054] Although the value of either of the octals of 0-7 is outputted to CMP 14 as the number 
from CNT13 in this embodiment about each of "0" - "4" corresponding to the column voltage (- 
2V c, -V c , 0, +V C , +2V c ) of five levels, It may be made to output the number about the column 
voltage of four arbitrary levels. Since the sum total of the number is seven according to PWM 
period T 0 - T 6 , even if it makes it CNT13 output the number about the column voltage of four 
levels, the number about remaining one level understands CMP14. 

[0055]Next, operation of MLAD102C shown in drawing 1 is explained with reference to the 
timing diagram showing the explanatory view of drawing 3 (a) and (c), the explanatory view of 
drawing 5 (b), and operation of MLAD102C of drawing 6 . The PWM ingredient to which a cycle 
value and 6B are outputted for 6A from GDATP1 1 in drawing 6 , The line selection pattern in 
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which 6C is outputted from RSELR15, and 6D show the output of MLAC120C 0 - 120C 2 , 6E 
shows the output (renewal of an output) of CNT13, and 6F shows the output of CMP 14. As 
shown in drawing 6 , when a cycle value is set to "2", from the bit map memory 3 1 . The 
indicative data of line L 0 is outputted to GDATP21 in MLAD102C, If a cycle value is set to "3", 
the indicative data of line Li will be outputted, if a cycle value is set to "4", the indicative data of 
line L 2 will be outputted, and if a cycle value is set to "5", the indicative data of line L 3 will be 
outputted. 

[005 6] Whenever GDATP21 inputs the indicative data of line L n (n is 0-3 at this example), it 
generates the PWM ingredient of each PWM period (0) - (2) corresponding to the inputted 
indicative data by which weighting was carried out. However, as mentioned above, GDATP21 
outputs the indicative data expressed with the inputted binary number as it is actually. And each 
element of an PWM ingredient is outputted to corresponding MLAC120Co - 120C2. Supposing it 
seems that an indicative data shows (a) of drawing 3 , the PWM ingredient of the PWM period 
(0) which is shown in (b) of drawing 5 and by which weighting was carried out will be outputted 
to MLAC120Co, The PWM ingredient of the PWM period (1) by which weighting was carried 
out is outputted to MLAC120Ci, and the PWM ingredient of the PWM period (2) by which 
weighting was carried out is outputted to MLACI2OC2. 

[005 7] And RSELR15 is outputting the ingredient in the line selection pattern corresponding to 
the selection period at the time, when the PWM ingredient of line L n is outputted to each 
MLAC120Co - I2OC2 from GDATP21. For example, when the line selection pattern of R2 shown 
in drawing 3 (c) is being used. When the PWM ingredient of line L 0 is outputted to each 
MLACI2OC0 - 120C2 from GDATP21, RSELR15, "1" which is an ingredient corresponding to 
line L 0 in the line selection pattern of R2 is outputted, When the PWM ingredient of line Li is 
outputted to each MLAC120C 0 - 120C 2 from GDATP21, "0" which is an ingredient 
corresponding to line Li in the line selection pattern of R2 is outputted. Similarly, when the 
PWM ingredient of line L 2 and L 3 is outputted to each MLAC120C 0 - 120C 2 from GDATP21, 
the ingredient corresponding to line L 2 in the line selection pattern of R 2 and L 3 is outputted. 
[0058]Each MLAC120C 0 - 120C 2 perform an MLA operation about the PWM ingredient 
outputted from GDATP21, and the ingredient of a line selection pattern, and output the result of 
an operation to CNT13. For example, each MLAC120Co - I2OC2 input the PWM ingredient of 
GDATP21 to line L 0 . In that case, the ingredient of line L 0 in a line selection pattern is outputted 
from RSELR15. Each MLAC120C 0 - 120C 2 compute the exclusive OR of the PWM ingredient 
of line Lo, and the ingredient of line L 0 in a line selection pattern, and memorize a computed 
result. Each MLAC120C 0 - 120C 2 input the PWM ingredient of GDATP21 to line Li. In that 
case, the ingredient of line Li in a line selection pattern is outputted from RSELR15. Each 
MLAC120Co - I2OC2 compute the exclusive OR of the PWM ingredient of line Li, and the 
ingredient of line Li in a line selection pattern, and memorize a computed result. Similarly, each 
MLAC120Co - 120C2 input the PWM ingredient of line L 2 from GDATP21, and L 3 . In that case, 
the ingredient of line L 2 in a line selection pattern and L 3 is outputted from RSELR15. Each 
MLAC120Co - I2OC2 compute the exclusive OR of the PWM ingredient of line L 2 and L 3 , and 
the ingredient of line L2 in a line selection pattern, and L 3 , and memorize a computed result. 
Each MLAC120Co - I2OC2 will add each memorized value, if a cycle value is set to "6." And an 
added result is outputted to CNT13 as the MLA result of an operation (value which shows the 
level of column voltage). 

[005 9] Supposing a line selection pattern is R 2 of the selection row sequences shown in (c) of 
drawing 3 , MLAC120Co outputs "2" as the MLA result of an operation as a value which shows 
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the level of column voltage, MLAC120Ci outputs "3" and MLAC120C 2 outputs "1." 
[0060]If a cycle value is set to "6", CNT13 will calculate each number of "0" - "4" outputted 
from each MLAC120C 0 - 120C 2 , and will output a counting result to CMP 14, but. According to 
this embodiment, the value from MLAC120Co is calculated as it is, it considers that it was 
outputted twice by the value from MLAC120Ci, and it is calculated, it considers that it was 
outputted 4 times by the value from MLAC120C2, and it is calculated. Therefore, in this 
example, an output value is updated so that the signal which shows two pieces about 0 and "3", 
shows one piece about "2", and shows [ " 1" ] four pieces about "4" may be outputted to CMP14. 
[0061] CMP 14 will output the smallest value among the values which show the level of column 
voltage, if a cycle value is set to "0." In this case, "1" is outputted. If a cycle value is set to "1", 
the smallest value will be outputted among the values which show the level of column voltage at 
the time. An outputted value already is excepted from the decision object of the smallest value. 
Similarly, CMP 14 will output the smallest value among the values which show the level of 
column voltage at each time, if a cycle value is set to "1", "2", "3", "4", "5", and "6." 
[0062]Among the values "0" which show the level of column voltage, -V c and "2" correspond to 
0, "3" corresponds to +V C , and "4" supports [ -2V c and "1" ] +2V c . When a cycle signal shows 
"2", "3", "4", and "5", the data of line Lo - the data of line L3 are again outputted from the bit map 
memory 3 1 . 

[0063]Comparison of MLAD102C which is a drive circuit shown in MLAD103 which is a drive 
circuit of the comparative example shown in drawing 4 , and drawing 1 reduces the number of 
MLAC in MLAD102C. That is, circuit structure is reduced. Thus, in this embodiment, while 
reducing the number of times which the change point of column voltage produces when CMP 14 
rearranges into an ascending order the value which shows the column voltage after an MLA 
operation and outputs it, the circuit structure of MLAD102C is reducible. 

[0064]If the value which shows the column voltage after an MLA operation is rearranged into an 
ascending order, the number of times which the change point of column voltage produces can not 
only be reduced, but it can make small the grade of the voltage change in each change point. 
Since the grade of the voltage change in each change point becomes small, the current amount 
for charging the liquid crystal which acts as a capacitor becomes small, and the consumed 
electric current in the whole circuit becomes small. Since the grade of voltage change becomes 
small, the spike noise which takes a line electrode in a voltage change point can be made still 
smaller, as a result, a cross talk becomes small, and display unevenness decreases further. 
[0065 ]In this embodiment, the value CMP 14 indicates the column voltage after an MLA 
operation to be was rearranged so that it might rank with an ascending order, i.e., the large value 
from a value with each small value, in order, but even if it rearranges so that it may rank with a 
descending order, i.e., a value small from a value with each large value, in order, the same effect 
can be acquired. It may be made to make reverse the state of outputting to the state of outputting 
to an ascending order, and a descending order, for every selection period. 

[0066] Drawing 7 is an explanatory view for an indicative data to explain the drive method of this 
embodiment in the case of the gradation levels 2/7 (the bottom of the 8 gradation levels of 0-7 to 
3rd gradation level). In drawing 7 , the example of the data to which (a) was assigned to four-line 
the example of an indicative data of three rows of the gradation levels 2/7, and (b) was assigned 
during [ each ] the division in 1 selection period, and (c) show the example of a selection row 
sequence. As shown in drawing 7 (b), one selection period is divided during the number-of-bits n 
(this example n= 3) at the time of carrying out the binary expression of the gradation level. 
Although the MLA result of an operation was indicated by drawing 5 (b), the indicative data 
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before an ML A operation is shown in drawing 7 (b). 

[0067] And the dignity of " 1 (0th power of 2)" is attached to a PWM period (0). The dignity of "2 
(1st power of 2)" is attached to a PWM period (1). The dignity of "4 (2 squares)" is attached to a 
PWM period (2). According to a gradation level, data is assigned during [ each ] the division. In 
this case, since a gradation level is "2", "1" is assigned at a PWM period (1). And the voltage of 
the level according to the sum of the exclusive OR of each bit of the sequence display pattern 
and line selection pattern in each PWM period is impressed to a column electrode. 
[0068]Since the value according to the column voltage obtained from the data in each weighting 
period and the ingredient of a selection row sequence is rearranged into an ascending order or a 
descending order and is outputted in the drive method of this embodiment, When an indicative 
data is data of the gradation levels 2/7, the voltage waveform impressed to a column electrode 
comes to be shown in drawing 7 (d). At the voltage waveform, the changing point number in a 
driving waveform is decreasing compared with the driving method conventionally which does 
not rearrange within 1 selection period shown in drawing 18 (d). That is, even case [ whose 
gradation level is / like two sevenths ], in the drive method of this embodiment, the changing 
point number in a driving waveform can be decreased.Here, the state of outputting to the state of 
outputting to an ascending order, and a descending order, for every selection period is reverse. 
[0069]In this embodiment, the changing point number in a driving waveform is decreased 
dividing a selection period during [ by which weighting was carried out / two or more ] the 
division, and by rearranging into an ascending order or a descending order the value according to 
the column voltage obtained from the data in a division period, and the ingredient of an 
orthogonal matrix, and outputting it. As a result, dispersion in the frequency component in a 
driving waveform decreases. As shown in drawing 7 (d), the changing point number in a driving 
waveform can be more effectively decreased by making reverse the state of outputting to the 
state of outputting to an ascending order, and a descending order, for every selection period. 
[0070]Considering the case where set the number of partitions to 8 and a gradation number is set 
to 9 for example, according to this embodiment, what is necessary will be to increase the number 
of MLAC(s) to 4 from 3, and just to set dignity to increased MLAC to 8, although the number of 
partitions of one selection period was 7 (a gradation number is 8). The example of such dignity 
(Wt.) attachment is shown in (a) of dra wing 8 , and (b). However, if it was simply made such and 
its attention is paid to line L 0 , seven "0" will occur in addition to [ eight ] "1" ( drawing 8 (b)). 
Excessive "0" occurs similarly about other line Li - L3. 

[0071]If an MLA operation is performed using such data and voltage impressing is performed to 
a liquid crystal display, a different voltage effective value from the expected voltage effective 
value will be impressed. Therefore, the expected display is no longer made. This always 
corresponds, not only when the number of partitions is set to 8, but when (the number of 
partitions+1) does not become the n-th power (n is a natural number here) of 2. So, in this 
invention, weighting is determined as follows. 

[0072]If the number of partitions of one selection period is set to N, the greatest integer P 0 used 
as N>= ([2 A (P 0 +1)]-1) will be calculated first. Here, the number on the right-hand side of " A " 
shows an index. 2 A P 0 based on calculated Po is the maximum of each weighting which can be 
expressed by the n-th power (n is a non-negative integral exponent here) of two. And it is 
determined that 2 A P 0 , 2 A (Po-1), 2 A 0 will use as weighting. Weighting determined here is 
made to call it "weighting by the usual binary number." 

[0073]Next, weighting (it is called "additional weighting".) other than weighting by the usual 
binary number is determined. First, the greatest integer Pi used as >=(N- ([2 A P 0 +1]-1)) 2 A Pi is 
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calculated. It is considered as weighting of the 1st addition of 2 A Pi based on calculated Pi. The 
greatest integer P 2 used as >=(N-([2 A (P 0 +l)]-l)-2 A Pi) 2 A P 2 is calculated. It is considered as 
weighting of the 2nd addition of 2 A P 2 based on calculated P 2 . Hereafter, it is N-([2 A (p 0 +l )]-!)- 
2 A Pi in a similar manner. — One by one, integer P3 - P x are calculated and weighting of all the 
additions is determined until it is set to -2 A P X =0. 

[0074]For example, in the case of N= 13, since the greatest integer P 0 used as N(=13) >= 
([2 A (P 0 +1)]-1) is "2", it makes 2 A 2 weighting according [ according to / for (=4) and 2 A 1 / (=2) ] 
(=1) to the usual binary number in 2 A 0. Since the greatest integer Pi used as >= (13-[8-l]) 2 A Pi is 
"2", it makes (=4) the 1st weighting for 2 A 2. Since the greatest integer P 2 used as >=(13-[8-l]-4]) 
2 A P 2 is "1", it makes 2 A 1 weighting of the 2nd addition of (=2). Therefore, in the case of N= 13, 
4 as 4, 2 and 1 as weighting by the usual binary number, and additional weighting and 2 become 
with weighting. That is, when the number of the division periods at the time of dividing one 
selection period uniformly according to a gradation number is not (involution- 1 of 2). Each 
weighting period which attached weighting of the n-th power (n is 0 or a positive integer, and a 
non-negative integral exponent that more specifically continues from 0) of 2, The weighting 
period which attached weighting of the m-th power (m is not larger than n 0 or a positive integer) 
of 2 about the part which lengthened the sum of weighting to those weighting periods from the 
number of division periods is set up. 

[0075] Also when (the number of partitions+1) can express by the n-th power (n is a natural 
number here) of 2, weighting can be determined by calculating the greatest integer P 0 used as 
N>= ([2 A (P 0 +1)]-1). For example, it is determined that in the case of N= 7 it will use 4, 2, and 1 
as 2 A P 0 , 2 A (Po-1), 2 A 0 as weighting since P 0 is "2." And since it is N(=7) = 4+2+1, it is not 
necessary to determine additional weighting. That is, when the number of the division periods at 
the time of dividing one selection period uniformly according to a gradation number is 
(involution- 1 of 2). Weighting of the n-th power (n is 0 or a positive integer, and a non-negative 
integral exponent that more specifically continues from 0) of 2 is attached to each weighting 
period so that the sum of weighting may be equivalent to the number of division periods. 
[0076]The case of the number of partitions N= 8 is explained as an example when (Embodiment 
2), next the (number of partitions+1) cannot express by the n-th power (n is a natural number 
here) of 2. It determines in the case of N= 8, to use 4, 2, and 1 as 2 A P 0 , 2 A (P 0 -l), 2 A 0 as 
weighting by the usual binary number, since the greatest integer P 0 used as N(=8) >= 
([2 A (P 0 +1)]-1) is "2." Since the greatest integer Pi used as >=(8-[8-l]) 2 A Pi is "0", it makes (=1) 
weighting large next for 2 A 0. Therefore, in the case of N= 8, 4, 2 and 1 as weighting by the usual 
binary number, and 1 as additional weighting become with weighting. 

r00771 Drawmg 9 is an explanatory view showing examples, such as an PWM ingredient in the 
case of the number of partitions N= 8. The explanatory view showing an PWM ingredient when 
the explanatory view in which (a) shows the example of the indicative data for one row, and (b) 
use 4, 2 and 1 as weighting (Wt.) by the usual binary number, and 1 as additional weighting, and 
the example of the MLA result of an operation in drawing 9 , (c) is an explanatory view showing 
the example of a selection row sequence. In drawing 9 (b), the length of the PWM period (0) by 
which weighting was carried out is equivalent to the length for one of a PWM period (division 
period T 0 - T 7 ) which divided one selection period into eight equally. The length of the PWM 
period (1) by which weighting was carried out is equivalent to the length for two division 
periods, the length of the PWM period (2) by which weighting was carried out is equivalent to 
the length for four division periods, and the length of the PWM period (3) by which weighting 
was carried out is equivalent to the length for one division period. 
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[0078] Drawing 10 is a block diagram showing the composition of MLAD104 at the time of 
using weighting of 4, 2 and 1 as weighting by the usual binary number, and 1 as additional 
weighting. In the composition shown in drawing 9 , GDATP21 generates the gradation data 
(PWM ingredient) of each PWM period (0) - (3) which is illustrated from an indicative data to 
drawing 9 (b) and by which weighting was carried out in MLAD104. Corresponding to each 
sequence of the bit map memory 31, MLAD104 is connected like the case of Embodiment 1 
shown in drawing 2 , respectively. 

[0079]MLAC120C 0 , 120Ci, 120C 2 , and 120C 3 , An MLA operation is performed from the PWM 
ingredient of each [ which is outputted from GDATP21 by being provided corresponding to - (3), 
respectively / by which weighting was carried out ] each [ by which weighting was carried out ] 
PWM period (0) PWM-period (0) - (3), and the ingredient of the line selection pattern outputted 
from RSELR15. That is, respectively MLAC120Co - I2OC3 compute the exclusive OR of each 
PWM ingredient and the ingredient of a selection row sequence, add a computed result (MLA 
operation), and output an added result. Therefore, either of MLAC120C 0 - 120C 3 to "0" - "4" is 
outputted. The added result outputted from MLAC120Co - I2OC3 is a value which shows the 
level of column voltage. 

[0080]CNT13 calculates each number of "0" - "4" outputted from each MLAC120C 0 - 120C 3 , 
and outputs a counting result ("0" each number of - "4" (either of the nine values of 0-8)) to 
CMP 14. CMP 14 is outputted to the column voltage generation circuit (not shown) which 
generates column voltage according to the cycle signal outputted from CYCT16 in the counting 
result outputted from CNT13. It is a signal which shows in which period a cycle signal is among 
each PWM period T 0 in one selection period - T 7 , for example, the signal which shows 0-7 as a 
cycle signal is outputted repeatedly in order. 

[0081]Next, operation of MLAD104 shown in drawing 10 is explained with reference to the 
timing diagram showing the explanatory view of drawing 8 (a), the explanatory view of drawing 
9, and operation of MLAD104 of drawing 1 1 . The PWM ingredient to which a cycle value and 
10B are outputted for 10A from GDATP1 1 in drawing 1 1 , The line selection pattern in which 
10C is outputted from RSELR15, and 10D show the output of MLAC120C 0 - 120C 3 , 10E shows 
the output (renewal of an output) of CNT13, and 10F shows the output of CMP 14. As shown in 
drawing 1 1 , when a cycle value is set to "3", from the bit map memory 3 1 . The indicative data of 
line L 0 is outputted to GDATP21 in MLAD104, If a cycle value is set to "4", the indicative data 
of line Li will be outputted, if a cycle value is set to "5", the indicative data of line L 2 will be 
outputted, and if a cycle value is set to "6", the indicative data of line L 3 will be outputted. 
[0082] Whenever GDATP21 inputs the indicative data of line L n (n is 0-3 at this example), it 
generates the PWM ingredient of each PWM period (0) - (3) corresponding to the inputted 
indicative data by which weighting was carried out. And each element of an PWM ingredient is 
outputted to corresponding MLAC120C 0 - 120C 3 . Supposing it seems that an indicative data 
shows (a) of drawing 9 , the PWM ingredient of the PWM period (0) which is shown in (b) of 
drawing 9 and by which weighting was carried out will be outputted to MLAC120C 0 , The PWM 
ingredient of the PWM period (1) by which weighting was carried out is outputted to 
MLAC120Ci, the PWM ingredient of the PWM period (2) by which weighting was carried out is 
outputted to MLACI2OC2, and the PWM ingredient of the PWM period (3) by which weighting 
was carried out is outputted to MLAC120C 3 . 

[0083]And RSELR15 is outputting the ingredient in the line selection pattern corresponding to 
the selection period at the time, when the PWM ingredient of line L n is outputted to each 
MLAC120Co - 120C 3 from GDATP21. For example, when the line selection pattern of R2 shown 
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in drawing 9 (c) is being used. When the PWM ingredient of line L 0 is outputted to each 
MLAC120Co - I2OC3 from GDATP21, RSELR15, "1" which is an ingredient corresponding to 
line Lo in the line selection pattern of R2 is outputted, When the PWM ingredient of line Li is 
outputted to each MLAC120C 0 - 120C 3 from GDATP21, "0" which is an ingredient 
corresponding to line Li in the line selection pattern of R2 is outputted. Similarly, when the 
PWM ingredient of line L 2 and L 3 is outputted to each MLAC120C 0 - 120C 3 from GDATP21, 
the ingredient corresponding to line L2 in the line selection pattern of R2 and L3 is outputted. 
[0084]Each MLAC120C 0 - 120C 3 perform an MLA operation about the PWM ingredient 
outputted from GDATP21, and the ingredient of a line selection pattern, and output the result of 
an operation to CNT13. For example, each MLAC120C 0 - 120C 3 input the PWM ingredient of 
GDATP21 to line Lo. In that case, the ingredient of line Lo in a line selection pattern is outputted 
from RSELR15. Each MLAC120C 0 - 120C 3 compute the exclusive OR of the PWM ingredient 
of line L 0 , and the ingredient of line L 0 in a line selection pattern, and memorize a computed 
result. Each MLAC120C 0 - 120C 3 input the PWM ingredient of GDATP21 to line Li. In that 
case, the ingredient of line Li in a line selection pattern is outputted from RSELR15. Each 
MLAC120Co - 120C 3 compute the exclusive OR of the PWM ingredient of line Li, and the 
ingredient of line Li in a line selection pattern, and memorize a computed result. Similarly, each 
MLAC120Co - 120C 3 input the PWM ingredient of line L 2 from GDATP21, and L 3 . In that case, 
the ingredient of line L2 in a line selection pattern and L 3 is outputted from RSELR15. Each 
MLAC120Co - 120C 3 compute the exclusive OR of the PWM ingredient of line L2 and L 3 , and 
the ingredient of line L 2 in a line selection pattern, and L 3 , and memorize a computed result. 
Each MLAC120Co - 120C 3 will add each memorized value, if a cycle value is set to "7." And an 
added result is outputted to CNT13 as the MLA result of an operation (value which shows the 
level of column voltage). 

[0085]Supposing a line selection pattern is R2 of the selection row sequences shown in (c) of 
drawing 9 , MLAC120Co outputs "1" as the MLA result of an operation as a value which shows 
the level of column voltage, MLAC120Ci outputs "3", MLAC120C 2 outputs "1" and an output 
and MLAC120C 3 output "2" (refer to drawing 9 (b)). 

[0086]If a cycle value is set to "7", CNT13 will calculate each number of "0" - "4" outputted 
from each MLAC120C 0 - 120C 3 , and will output a counting result to CMP14, but. According to 
this embodiment, the value from MLAC120C 0 and MLAC120C 3 is calculated as it is, it 
considers that it was outputted twice by the value from MLAC120Ci, and it is calculated, it 
considers that it was outputted 4 times by the value from MLACI2OC2, and it is calculated. 
Therefore, in this example, an output value is updated so that the signal which shows two pieces 
about 0 and "3", shows one piece about "2", and shows [ "1" ] five pieces about "4" may be 
outputted to CMP14. 

[0087]CMP14 will output the smallest value among the values which show the level of column 
voltage, if a cycle value is set to "0." In this case, "1" is outputted. If a cycle value is set to "1", 
the smallest value will be outputted among the values which show the level of column voltage at 
the time. An outputted value already is excepted from the decision object of the smallest value. 
Similarly, CMP 14 will output the smallest value among the values which show the level of 
column voltage at each time, if a cycle value is set to "2", "3", "4", "5", "6", and "7." 
[0088]Although CMP14 will rearrange into an ascending order the value which shows the 
column voltage after an MLA operation and will output it in this embodiment, the same effect 
can be acquired even if it rearranges into a descending order. It may constitute so that the state of 
outputting to the state of outputting to an ascending order, and a descending order, for every 
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selection period may be made reverse. 

[0089](Embodiment 3) According to the above-mentioned embodiment, although the numbers of 
voltage levels of column voltage were five levels, there is the method of making it into the 
dummy line on which a part of line by which considers it as the method of carrying out reduction 
of the number of voltage levels of column voltage in MLA method, and simultaneous selection is 
made is not actually displayed (when a simultaneous selection line number is 4). 
[0090]The example which applied the PWM method which used weighting for the MLA method 
which provided the dummy line hereafter is explained using drawing 12. Here, a simultaneous 
selection line number is set to 3, one dummy line is set up, and the case where divide one 
selection period of MLA during [ eight ] the division of T 0 - T 7 , and the PWM method is realized 
is made into an example. The explanatory view showing the example of the PWM ingredient in 
each division period To corresponding to the explanatory view in which (a) shows the example of 
the indicative data for one row, and the indicative data which shows (b) to (a) - T 7 , and the MLA 
result of an operation in drawing 12 , The explanatory view showing the example of the selection 
row sequence in which (c) contains a dummy line, and (d) are the explanatory views showing 
**** f or th e example of the PWM ingredient at the time of using 4, 2 and 1 as weighting (Wt.) 
by the usual binary number, and 1 as additional weighting. In drawing 12 (d), the length of the 
PWM period (0) by which weighting was carried out is equivalent to the length for one division 
period at the time of dividing one selection period (T) into division into equal parts at eight 
PWM periods (division period T 0 - T 7 ). The length of the PWM period (1) by which weighting 
was carried out is equivalent to the length for two division periods, the length of the PWM period 
(2) by which weighting was carried out is equivalent to the length for four division periods, and 
the length of the PWM period (3) by which weighting was carried out is equivalent to the length 
for one division period. 

[0091](0) In each PWM period of - (3) by which weighting was carried out, the data of the 
virtual line for using the number of voltage levels of column voltage as two levels is determined. 
Using the orthogonal matrix shown in drawing 12 (c), when R 2 is a line selection pattern, virtual 
data (dummy data) is set to "0" in PWM period (0) and (1) by which weighting was carried out. 
Virtual data is set to " 1 " in the PWM period of the PWM period (2) by which weighting was 
carried out, and (3). 

[0092]And if an MLA operation is performed, in the result of an operation, only two kinds, "1" 
and "3", will appear. Thus, when a dummy line is provided, the number of voltage levels of 
column voltage can be reduced, and when a simultaneous selection line number is set to 3 and 
the dummy line of one line is provided, the number of voltage levels of column voltage can be 
used as two levels. 

[0093]Drawing 13 is a block diagram showing the example of composition of Embodiment 3. In 
the composition shown in drawing 13 , GDATP21 generates the PWM ingredient of each PWM 
period (0) - (3) by which weighting was carried out from the indicative data in MLAD105. 
MLAC120C 0 , 120Ci, 120C2, and I2OC3, Each PWM period (0) by which weighting was carried 
out It is provided corresponding to - (3) and, respectively, Each PWM period (0) which is 
outputted from GDATP21 and by which weighting was carried out An MLA operation is 
performed from what added the virtual data for reducing the number of voltage levels of column 
voltage to the PWM ingredient of - (3), and the ingredient of the line selection pattern outputted 
from RSELR15. It may constitute, as virtual data is already contained in the PWM ingredient 
outputted from GDATP21. 

[0094]MLAC120C 0 - 120C 3 add the exclusive OR of each PWM ingredient (virtual data is 
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included) and the ingredient of the selection row sequence containing a dummy line, 
respectively, and output an added result. In this case, the result of the MLA operation by 
MLAC120Co - I2OC3 can be made into either "1" or "3" by setting up virtual data suitably. And 
MLAC120Co - I2OC3 output "0", when the result of an MLA operation is " 1", and when the 
result of an MLA operation is "3", they output "1." 

[0095]When the result of an MLA operation is "1", -V c is used as column voltage, and when the 
result of an MLA operation is "3", +V C is used as column voltage. Therefore, "0" which 
MLAC120Co - I2OC3 output corresponds to -V c , and "1" which MLAC120C 0 - 120C 3 output 
corresponds to +V C . 

[0096] ADD 131 which is a circuit which adds adds the number (either of the nine values of 0-8) 
of " 1" ** outputted from each MLAC120C 0 - 120C 3 , and outputs an aggregate value to CMP14. 
CMP 14 outputs data according to the cycle signal outputted from CYCT16 according to the 
aggregate value outputted from ADD 13 1 . 

[0097]Corresponding to each sequence of the bit map memory 31, MLAD105 is connected like 
the case of Embodiment 1 shown in drawing 2 , respectively. At this embodiment, each 
calculating means is realized by each MLAC120Co provided corresponding to each PWM period 
by which weighting was carried out - I2OC3, The counting means which calculates the 
occurrences of the operation value (either [ This example ] 0-1) outputted from each calculating 
means is realized by ADD131, and the column voltage value output means is realized by CMP 14 
andCYCT16. 

[0098]Next, operation of MLAD105 shown in drawing 13 is explained with reference to the 
explanatory view of drawing 12 , and the timing diagram of drawing 14 . The PWM ingredient to 
which a cycle value and 13B are outputted for 13A from GDATP21 in drawing 14 , The line 
selection pattern in which 13C is outputted from RSELR15, and 13D show the output of 
MLAC120Co - I2OC3, 13E shows the output (renewal of an output) of ADD131, and 13F shows 
the output of CMP 14. As shown in drawing 14 , when a cycle value is set to "4", from the bit map 
memory 31. The indicative data of line L 0 is outputted to GDATP21 in MLAD105, if a cycle 
value is set to "5", the indicative data of line Li will be outputted, and if a cycle value is set to 
"6", the indicative data of line L 2 will be outputted. 

[0099] Whenever GDATP21 inputs the indicative data of line L n (n is 0-2 at this example), it 
generates the PWM ingredient of each PWM period (0) - (3) corresponding to the inputted 
indicative data by which weighting was carried out. And each element of an PWM ingredient is 
outputted to corresponding MLAC120C 0 - 120C 3 . Supposing it seems that an indicative data 
shows (a) of drawing 12 , the PWM ingredient of the PWM period (0) which is shown in (d) of 
drawing 12 and by which weighting was carried out will be outputted to MLAC120C 0 , The 
PWM ingredient of the PWM period (1) by which weighting was carried out is outputted to 
MLAC120Ci, the PWM ingredient of the PWM period (2) by which weighting was carried out is 
outputted to MLAC120C 2 , and the PWM ingredient of the PWM period (3) by which weighting 
was carried out is outputted to MLAC120C 3 . 

[01 00] And RSELR15 is outputting the ingredient in the line selection pattern corresponding to 
the selection period at the time, when the PWM ingredient of line L n is outputted to each 
MLAC120Co - I2OC3 from GDATP21. For example, when the line selection pattern of R2 shown 
in drawing; 12 (c) is being used. When the PWM ingredient of line L 0 is outputted to each 
MLAC120Co - I2OC3 from GDATP21, RSELR15, "1" which is an ingredient corresponding to 
line L 0 in the line selection pattern of R 2 is outputted, When the PWM ingredient of line Li is 
outputted to each MLAC120C 0 - 120C 3 from GDATP21, "0" which is an ingredient 
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corresponding to line Li in the line selection pattern of R2 is outputted. Similarly, when the 
PWM ingredient of line L 2 is outputted to each MLAC120C 0 - 120C 3 from GDATP21, the 
ingredient corresponding to line L 2 in the line selection pattern of R2 is outputted. 
[0101]Each MLAC120Co - I2OC3 perform an MLA operation about the PWM ingredient 
outputted from GDATP21, and the ingredient of a line selection pattern, and output the result of 
an operation to ADD131. For example, each MLAC120C 0 - 120C 3 input the PWM ingredient of 
GDATP21 to line Lo. In that case, the ingredient of line Lo in a line selection pattern is outputted 
from RSELR15. Each MLAC120C 0 - 120C 3 compute the exclusive OR of the PWM ingredient 
of line L 0 , and the ingredient of line L 0 in a line selection pattern, and memorize a computed 
result. 

[0102]Each MLAC120C 0 - 120C 3 input the PWM ingredient of GDATP21 to line Li. In that 
case, the ingredient of line Li in a line selection pattern is outputted from RSELR15. Each 
MLAC120Co - 120C 3 compute the exclusive OR of the PWM ingredient of line Li, and the 
ingredient of line Li in a line selection pattern, and memorize a computed result. Similarly, each 
MLAC120Co - 120C 3 input the PWM ingredient of GDATP21 to line L 2 . In that case, the 
ingredient of line L 2 in a line selection pattern is outputted from RSELR15. Each MLAC120Co - 
120C 3 compute the exclusive OR of the PWM ingredient of line L 2 , and the ingredient of line L 2 
in a line selection pattern, and memorize a computed result. 

[0103]The exclusive OR of the ingredient of a dummy line and virtual data is computed, and it 
constitutes so that processing adding each computed result remembered to be the computed 
result may be performed and the final MLA result of an operation may be obtained. However, 
what is necessary is just to set the MLA result of an operation to "3", if the sum of each 
computed result which sets the MLA result of an operation to "1", and is memorized if the sum 
of each computed result memorized is "0" or "1" is "2" or "3" in order to make the MLA result of 
an operation into two kinds, "1" or "3." Virtual data will be decided to become so if it puts in 
another way. 

[0104]Therefore, each MLAC120C 0 - 120C 3 will add each computed result memorized, if a 
cycle value is set to "7", without computing the exclusive OR of the ingredient of a dummy line, 
and virtual data. If the added result is "0" or "1" (the high order bit at the time of a double figures 
binary table being shown is "0"), "0" which shows "1" as the MLA result of an operation (value 
which shows the level of column voltage) will be outputted to ADD 13 1 f if**********i s "2" or 
"3" (the high order bit at the time of a double figures binary table being shown is "1"), "1" which 
shows "3" as the MLA result of an operation will be outputted to ADD 13 1 . 
[01 05] Supposing a line selection pattern is R 2 of the selection row sequences shown in (c) of 
drawing 12, The MLA result of an operation of MLAC120C 0 is "1", and the MLA result of an 
operation of MLAC120Ci is "3", The MLA result of an operation of MLAC120C 2 is "1", and the 
MLA result of an operation of MLAC120C 3 is "1" (refer to drawing 12 (d)V Therefore, 
MLAC120Co outputs "0", MLAC120Ci outputs "1", MLAC120C 2 outputs "0", and 
MLAC120C 3 outputs "0." 

[0106]Thus, an orthogonal matrix contains the line corresponding to the dummy line which is 
not actually displayed. And the calculating means is calculating by including the virtual data set 
up reduce the number of the voltage levels impressed to a column electrode at one selection 
period (kind) in the data according to gradation. 

[0107]If a cycle value is set to "7", ADD131 will update an output value so that the signal which 
adds the number of "1" outputted from each MLAC120C 0 - 120C 3 , and shows an aggregate value 
may be outputted to CMP 14. However, in this embodiment, the value from MLAC120Co and 
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I2OC3 is calculated as it is, it considers that it was outputted twice by the value from 
MLAC120Ci, and it is calculated, it considers that it was outputted 4 times by the value from 
MLACI2OC2, and it is calculated. Therefore, in this example, "2" is calculated as an aggregate 
value. 

[0108]moreover — this embodiment — CMP 14 — [(PWM number of partitions (the number of 
division period T 0 - T 7 .)) the value (cycle value) which an 8-aggregate value]> cycle signal 
shows by this example ~ it comes out and, in a certain case, "0" (it corresponds to -V c ) is 
outputted, and in being other, it outputs "1" (it corresponds to +V C ). 

[0109]Since an aggregate value is "2" in this example, CMP14 outputs "0" in PWM period T 0 - 
T 5 , and outputs "1" in PWM period T 6 - T 7 . Therefore, the change point of the column voltage in 
one selection period is 1 time. Thus, a simultaneous selection line number is 3, and when the 
virtual line of one line is set up, according to this invention, the number of times which the 
change point of column voltage produces is reduced by at most 1 time. 
[01 10]CMP14 may output the value which shows the level of column voltage to a descending 
order. CMP 14 [ in that case, ] ~ an aggregate value > cycle value ~ it comes out and, in a certain 
case, "1" (it corresponds to +V C ) is outputted, and in being other, it outputs "0" (it corresponds to 
-V c ). Since an aggregate value is "2" in this example, CMP 14 outputs "1" in PWM period T 0 and 
Ti, and outputs "0" in PWM period T 2 - T 7 . 

[01 1 1] Although the value of either of the nine values of 0-8 is outputted as an aggregate value in 
this embodiment about " 1 " corresponding to [ of the column voltage (-V c , +V C ) of two levels ] 
ADD 13 1 to CMP 14 on the other hand (+V C ), The sum total of the number is eight according to 
PWM period T 0 - T 7 . Therefore, even if it makes it ADD 13 1 output the aggregate value about the 
column voltage of one level, the number about remaining one level understands CMP 14. It may 
be made to output the number about the column voltage of each level. 
[01 12] According to this embodiment, like the case of Embodiments 1 and 2, although the 
number of MLAC(s) is reducible, the composition of ADD131 as a counting means is also 
simplified further. That is, when expressing an aggregate value with a binary number, the output 
of MLAC120Co of dignity "1 (2 A 0) M is set as the 0th bit. The output of MLAC120Ci of dignity 
"2 (2 A 1)" is set as the 1st bit. The output of MLAC120C 2 of dignity "4 (2 A 2) M is set as the 2nd 
bit. What is necessary is just to add the output of MLAC120C 3 , after setting up as mentioned 
above. 

[01 13] Weighting which weighting provided in MLAC120Co - I2OC2 corresponds to weighting 
by the usual binary number mentioned above, and is provided in MLAC120C 3 supports 
weighting of the addition mentioned above. Therefore, ADD131 does not need to perform 
summing processing about the output of MLAC corresponding to weighting by the usual binary 
number, and should perform summing processing only about the output of MLAC corresponding 
to additional weighting. 

[01 14] As explained above, according to this invention, the number of times which the change 
point of column voltage produces is reduced by rearranging into an ascending order the value 
which shows the column voltage after an MLA operation, and outputting it. The circuit structure 
of a drive circuit is reducible by attaching dignity to MLAC. If the value which shows the 
column voltage after an MLA operation is rearranged into an ascending order or a descending 
order, the number of times which the change point of column voltage produces is not only 
reduced, but it can make small the grade of the voltage change in each change point. Even when 
setting the number of partitions of one selection period as arbitrary numbers, weighting of 
MLAC can be set up appropriately. 
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[01 15] According to the above-mentioned Embodiments 1-3, CMP 14 performed control which 
reverses an PWM phase in time. It may be made to reverse an PWM phase spatially. Reversing 
an PWM phase spatially is reversing the phase of the column voltage impressed to an adjoining 
column electrode. For example, in the composition shown in drawing 2 , while the drive circuit 
corresponding to the column electrode of an odd number sequence is outputting the value which 
shows the level of column voltage to the ascending order, it controls so that the drive circuit 
corresponding to the column electrode of an even number sequence outputs the value which 
shows the level of column voltage to a descending order. If column voltage changes in the 
direction (the direction which rises, or the direction which falls) to all the column electrodes, a 
big spike noise will take a line electrode. As a result, in the change-of-potential timing of a 
column electrode, the voltage impressed to a pixel becomes blunt, the loss of the voltage 
effective value impressed to a pixel becomes large, and a cross talk becomes large. However, 
when an PWM phase is reversed spatially, the voltage change direction of column voltage can be 
prevented from gathering spatially. As a result, the spike noise produced in a line electrode can 
be reduced considerably. 

[01 16] Although the drive circuit was provided corresponding to each column electrode, one 
arithmetic circuit is provided, the value which shows the column voltage corresponding to each 
of all the column electrodes of a liquid crystal display is calculated in the arithmetic circuit, and 
it may be made to output in the above-mentioned Embodiments 1-3. Or a number smaller than 
the number of column electrodes of two or more arithmetic circuits may be provided. For 
example, the arithmetic circuit of 1/n (n is two or more integers) of the number of column 
electrodes is provided, and each arithmetic circuit may be made to perform the operation 
corresponding to the column electrode of n book. 

[01 17]In the above-mentioned Embodiments 1-3, although 7 or 8 was illustrated as the number 
of partitions of a selection period, the number of partitions may be which [ three or more ] value. 
Although the number of partitions may be 2, when it is 2, the processing which rearranges into 
an ascending order or a descending order the value according to the column voltage obtained 
from the data in a weighting period and the ingredient of an orthogonal matrix is not needed. 
There are no restrictions in the frame frequency used in the range which can secure practical 
display quality when MLA is used as a driving method. If the number of partitions to about [ 
which may actually be used ] 64 is taken into consideration, it is usable in the frame frequency of 
about 30-200 Hz. 

[01 18]That the alignment of the pulse of the ascending order of this invention or a descending 
order is always materialized, without being based on the number of simultaneous selections and 
the number of partitions of a selection period is only completeness or a case where it divides into 
division into equal parts (the difference of the shortest division period and the longest division 
period is 10% or less) nearly thoroughly, about a selection period. However, in the viewpoint of 
displaying story tonality at worst, if it is "a division period of the peace > longest of the shorter 
one to two division periods", even if it divides a selection period into un-dividing equally, the 
alignment of a pulse will be materialized. The alignment of a pulse is rearranging the MLA result 
of an operation, as the pulse which forms column voltage is outputted to an ascending order or a 
descending order. 

[01 19]The display of story tonality stops materializing as it is "a division period of the peace <= 
longest of the shorter one to two division periods." For example, the case of trichotomy 
(0.3:0.4:1, a total of 1.7) is raised. If a selection period is treated as equal segmentation divided 
into division into equal parts, a data-processing top, The place which should be 1/3 gradation is 
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displayed as 0.3/1.7, 0.4/1.7, or 1/1.7 gradation, and the place which should be 2/3 gradation is 
displayed as 0.7/1.7, 1.3/1.7, or 1.4/1.7 gradation. The inversion of gradation arises and it stops 
then, materializing as a gradation display. 

[0120]By however, the case where the number of the MLA results of an operation in case there 
is [ a virtual line ] the number of simultaneous selections in 3 is two (+V C and -V c ). By 
trichotomy (for example, 3 : 1 : 1 , a total of 5), when the length of two division periods is equal, a 
change point can be set to one by rearrangement of the MLA result of an operation, and a 
gradation display is materialized. 
[0121] 

[Effect of the Invention]As stated above, according to this invention, there is an effect which can 
control increase of the consumed electric current and increase of a cross talk, and can control 
increase of the circuit structure of a drive circuit further. 

[0122]Since weighting of the n-th power (n is 0 or a positive integer) of 2 is attached when the 
number of division periods is (involution- 1 of 2), increase of the circuit structure of a drive 
circuit can be controlled effectively. 

[0123]Two or more weighting periods which attached weighting of the n-th power (n is 0 or a 
positive integer) of 2, By setting up the weighting period which attached weighting of the m-th 
power (m is not larger than n 0 or a positive integer) of 2 about the part which lengthened the 
sum of weighting to two or more weighting periods from the number of division periods, Even if 
the number of division periods is not (involution- 1 of 2), the drive method and drive circuit 
which control increase of the consumed electric current and increase of a cross talk, and control 
increase of the circuit structure of a drive circuit are realizable. 

[0124]It can avoid reducing display quality by dividing one selection period into division into 
equal parts, and considering it as a division period. 

[0125]By calculating by including the virtual data set up reduce the number of the voltage levels 
impressed to a column electrode at one selection period including the line corresponding to the 
dummy line which is not actually displayed on an orthogonal matrix in the data according to 
gradation, The drive method and drive circuit which control increase of the circuit structure of a 
drive circuit are realizable, carrying out reduction of the number of voltage levels of column 
voltage. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

i_Drawing__ll The block diagram showing the example of composition of the drive circuit of a 
liquid crystal display. 

[Drawing 2]The block diagram showing the example of connection of a bit map memory and a 
drive circuit. 

[Drawing 3] The explanatory view showing an example of this invention which applied the PWM 

method for the ability to perform 8 gradation displays to MLA method. 

[Drawing 4] The block diagram showing an example of the comparative example of a drive 

circuit. 

[Drawing 5]The explanatory view for explaining weighting made by MLAC. 
[Drawing 6] The timing diagram showing operation of the drive circuit of Embodiment 1. 
[Drawing 7] The explanatory view showing the driving waveform in the drive circuit of 
Embodiment 1, etc. 
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[Drawing 8] The explanatory view showing the example of weighting. 

[Drawing 9] The explanatory view showing examples, such as an PWM ingredient in the case of 
the number of partitions N= 8. 

[Drawing l(?] The block diagram which the drive circuit of Embodiment 2 shows. 
[Drawing ll]The timing diagram showing operation of the drive circuit of Embodiment 2. 
[Drawing 12] The explanatory view showing the example which applied the PWM method to the 
MLA method of Embodiment 3. 

[Drawing 13] The block diagram which the drive circuit of Embodiment 3 shows. 
[Drawing 14] The timing diagram showing operation of the drive circuit of Embodiment 3. 
[Drawing 15] The explanatory view showing the conventional example which applied the PWM 
method to MLA method. 

[Drawing 16] The explanatory view showing the example of the general PWM method. 

[Drawing 17] The explanatory view showing the conventional example which applied the PWM 

method to the MLA method at the time of providing a virtual line. 

[Drawing 18] The explanatory view for explaining the driving method conventionally. 

[Description of Notations] 

1 02C, 104,1 05 MLAC 

102Ci - 102C n MLAD 

11 GDATP 

120C 0 - 120C 6 MLAC 

13CNT 

131 ADD 

14 CMP 

15 RSELR 

16 CYCT 

3 1 Bit map memory 
[Translation done.] 
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P3T 0 — T 5 mz^^VfrhM— f*— ?£1f»ffiU ^& 
PWMfiiPalTo -T 6 tOlvt^MLAMff^ErPEfJW^ 

^ 'J r^tcUfi 1 ^-!. 4 o tc-wuar , 1 o/sttM l a c $■ 

[0046] L*>L, -?-<7)4-5^ffl^S:i:o^^t 
{4. ^t^lICT^^^t^W, JB»«Sfo&m* 
LTL4 3. -T^^. }»^®*^at--S>S B B B a^ 

[0047] ^cIT- OTfciWB^-fti'Sfc. MLAC 
t*»ft »t * -3 T M L A C (©0 JffiRt fiJTf * ± a 
■fft. 05 {4. MLA«ffl[|ll»fc!3r$*ifta»ftJt*K 
W*fcft(?DKWBrtr**. I5tfc^t, (a) (4± 

SfiLfcifcK«^MLAD 1 0 3 A*Hfrr ■&IBKiSiJ»t:«' 
J6Lfc#PWMJHIBI (4HMMIBI) T 0 ~T 6 *^t, i 
tz. ( b ) (4 , ^mtfcCDftmOM L A D 1 0 2 C tfmfi 

-thmmmm^nmLtz^-pwMmm ( o ) ~ ( 2 > t$ 

4 p wmsFhT ( 0 ) - ( 2 ) coS£t4Wei43r< . n# 
PalWtcS^. (Wt. ) iWt^t^l.. lot, PW 

MfflPBi < 0 ) - ( 2 ) zn&ttifztifzPWMmm ( i 
tzi±M^mtif^tifzwmcom^mmm ) t py^i fc 
trrs, ii-r. s^w-jmiarrft* pwMsiia (0) 

~ ( 2 ) ^*${4±^T14^r< . mmmzMfr (W 
t. ) **ft(t6fLTi^ft. M. PWMSBISI (0)~ 
(2) £«»ft(tSft.fcPWMJBH (4fe(i«»*«ft»t 

(C{4. { b ) t*t*»fttt<«*tfcPWMSI!ia (0)0 
#§f4, liStRffllSI (T) ^7»^i!ra (^MWPbTTo 
~T 6 ) t^Ufc«^04HWHBBIlo»(0«SfcfflS 



!( 7 ) 003-157062 ( P 2 0 0 3- 1 5 7 0 6 2 A) 



( 1 ) oftS tt jWOBIIBI 2 o^-coll S fcffl 3 U ( b ) 
fciS«»ftttS^PWMaflBI ( 2 ) coMZliftMm 

[ 0 0 4 8 ] 0 5 ( b ) «0lE*fc&»£> *>J&»£ J: 0 fc, PW 
Mffit i -oT 8PWIS?Sfcff o , 1 SMRMISti 

3-ocOMLAC 1 2 0C 0 — 120C 2 Tlf fr^S <T t 
J^TS -& . HI t-^-r^Bg<50ll]SS<7)®® 1 COMLAD 
1 0 2Cfcfcft-5>MLAC 1 2 0C 0 tCii r 1 (2c00 

j Ofi^ffJts^&Six, MLAC 1 20C, {CJi 
T2 (201S) j MLAC 1 2 

oc 2 tji r4 ( 2co23t) j com^nm^^tix^ 

^„ =5r3o\ MLAC120C 0 -120C 2 tiiM 

tt^futpwiwania < o > ~ ( 2 > ctjeelt^&co 
T\ PWMRara ( 0 ) ~ ( 2 ) tcM^j&Wt£>;ft.T^.l> 

fc^O-Ifcti. MLAC12 0C 0 -12 0C 2 (?)i^ 

[0049] m^ttWi, M LACA*aj^J Lj^MffiCO 
K/P Sr^rTfilfcJE tfcJKtE^B* § <iS PWMil 

la) fc*HG-r*. -f^fo-h. r 1 j cr>a»ft(t*»3rsn 

tMLAC 1 2 0C 0 £^aj;ftSft6?iJ*E60W</kSr 
LAC 120C, ^ft^£Jx£^ltJE^L^£^ 

t/t^JiE*' 2 o<7) p wMsmattj v^-cwwe* 

C 1 2 0C 2 a^aj^ti&^MEcoi'^^tMIt;: 
KfcSfctl 5*1.4. 

[oo50];;t,Hi t^t*^<7)issfico^j» 1 

COMLAD 1 0 2C<50*ffi!c£SiBJJf-& <> 01^-^0 
MLAD 1 02C(;iJ^t, GDATP21I1, m 

( 2 ) commf— $ < pwmm) £±j£-rs, 0 1 £ 

*SWC , MfrtflfZtlti&PWMWffl ( 0 ) — ( 2 ) CO 
HHt-***, D(0),D(1),D(2) T"*§*1 
TV^, fctfU 05 (b) iz^k-f 

[00 5 1 ] ttZ. MLAC 1 20C 0 , UOCj , 
120C 2 I1 S^ffft£;fut*PWMffllII ( 0 ) ~ 

(2) fcWlELTRW£>*U **l-Wu GD ATP 2 1 
*»4.aj*$*L4K»ftJtS*ut*PWMSBIH (0) ~ 

( 2 ) COPWMj&frt , RSELR1 5 j&> *U> 

fi^iR;^— yo^tA^MLAaiSi^ff -3 . *t%& 

*>, MLAC 120C 0 -120C 2 I1 ^*l^'*U # 



xn&®MzmML (mla»jt) , ana*** 

h, f^T, MLAC 120C 0 ~120C 2 K 
r 0 j — r4 j cr ) ^-?tifri 4! iiiJj%ihZ><, MLAC 1 2 
oc 0 ~i 2 0C 2 frkmJjZti&laX&Skii. nw±. 

[00 52] CNT1 3ii, MLAC120 

C 0 -120C 2 fr&ftJi^tlh ro j — r 4 j cr>Ztl 

^nnMmz^mLstmmm ( r o j - r 4 j com-? 

fl^mm ( 0~7^8ffi<^3%OVvf3fx^) ) £CMP 
14fc:tfi:*r$-&. CMP14I1 

n^ltlifem^. cycti 63&»4>a^jS*i*^>f 
fi-f-t^-^-C. J0«E*«*r*5!KBE5i*igB (0^ 

^■tm^X'h 0 s #Uif , 1M tMm^b LT 0 — 6 ^ 

[ o o 5 3 ] ^rfe, a»#ttsnfe#p 

WM«§^t*tJ3SLTiStt^fLTV>-S,#MLAC 1 2 0C 
o - 1 2 0 C 2 -CUSS*!, *M*#g*^m*$ixS 

4tHR#aji, cNTi3t^s**L, mnmmji^ 

mi. CMP 1 4jD 1 J;y ; 'CYCT 1 6 X'M^l $ V ^ 
I), ifc. dfO^JTIi. GD ATP 2 1, MLAC 12 
0C 0 -1 20C 2 , C NT 1 3 , CMP 1 4 , RSE 
LR15fcJ:i;CYCT16ll ^ O -y ^fl^^^T 

[0054] &tz. ^mmmzmxn. cnthk 

CMP14C. 5K;kcO?iMJ± (-2 V c , -V c , 
0, +V C , +2V C ) iZttmttz r 0 j — T4 j CD* 
iX*iXl,Z^ 0 — 7 CO 8 fflcO 3 *>c0 V ^ tl^coflSrffl 

ifet Ltas^j-f-ft**, ffmco4^^co^i«ffitc-ov^T 

mmmr o ~t 6 L^ 7mx*fohfrt>, c n t i 3 
36*4 K^co?iME^oc>Tco«^m*-r S i 3 1 L 
Tt. CMP14I1 1-^COK^tC-^V^TcOfia 

[00 5 5 ] IltSfMLAD 1 0 2CcO|jjf^ 

Sr. 03 ( a ) , ( c ) CO!£BJi0. 05(b) COf^BJ!0 
Jo it/0 6 COMLAD 1 0 2CC0ttlf^^^t"o 7 -< S V? 

m*m&Lxwmth . 06t;jov^x. 6aiw^^ 

fit, 6BJ2GDATP 1 1 *^ffi^J^tL-S. P WM^, 
6C«RSELR1 5*^ffi^Sil^fija^^->, 
6D{4MLAC 1 2 0C 0 ~1 2 0C 2 <J0m^J, 6Eii 
CNT1 3C0£fi^J (aj^jRff) . 6FliCMP 1 4<?)ffi 
*2r*t-<, meiZjjk-fXolz^ *TA?Mmf> r 2j fc* 
-St, bVh777^tll3lK, MLAD 10 2C 
KJoftSGDATP 2 1 KWLT7^ yL 0 CO^-f- 
^A»aj*S#L, ^^;HB* i r 3j ti^t^'fyL, 
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[00 56] &?z, GDATP21I1 yA>L n 
^JT1in{±0 — 3) ^TKX-^SrA^-riitt^. A^ 
L tUtt^T- ? t,Zft J£ L £S^ft H" § P WM RITal 

( 0 ) - ( 2 ) OPWMj£i>££j£-f S „ £fit. ±M 
Litiot, HilWA GDATP2H1 A7ltA2 

LT. PWlVHt^^S^^-r-SMLAC 1 2 0C 
o —1 2 0C 2 fcft^-f S„ ^-r-^'El3cO (a) 
iZTjk-f]: oX'ht b~th k . @5co < b ) ^Tjrf fiJM't 
tt£;ftAPWMSJM ( 0 ) cOPWMj&fr£iMLAC 1 2 
0C 0 fc£fJ7j£i-U S^#it^^PWMSJ3P B 1 ( 1 ) CO 
PWM^MLAC 120C t iz£j]£il^ S^tfft 
^tlfzPWMMrS ( 2 ) COPWMSWMLAC 1 2 0 
C 2 tCftTl^^ 

[00 57] f LA RSELR15I1 GD ATP 2 
lA>t#MLAC 120C 0 — 120C 2 fcltM VL n 

-f s ft aw * * - y t tj (t s j&fr * t x v> 

So «i.lf, H3 (c) tifR 2 coffilliR^-yS: 
ffifflLT^-l>%S-fc:{A RSELR15I1 GD ATP 
2 l^f>#MLAC 120C 0 -120C 2 \Z?A 
o COPWMj&fr^ft^SiX&k&l;:, R 2 WffiKSW 
-yiz&lf&yA >L 0 t*tJEL3tJt»T"^S riji 
£fi;fjL, GDATP2 1K#MLAC120C 0 -1 
2 0C 2 C7-iyL! C0PWMj£^*tfi?j£ifX-2>k# 
fc. R 2 wRaHf^-^fcfeJti^-f ^Li fcxtJCEL 
fcjSii-C** r 0j £ffl:*r$-*. |s]«t. GD ATP 2 
1K#MLAC 1 2 0C 0 ~1 2 0C 2 tC7^>- 
L 2 , L 3 COPWMBiJ^ai^jSaStSC R 2 tOft 

[0 0 58] #MLAC 1 2 0C 0 ~1 20C 2 (A G 
D A T P 2 1 tiJTJ § ittl P WMlt^- 1 nmw * * — 

yvmftb co^tm l Awx&ftw mmMm^ c n 

T 1 3Cffi7Jt-?.. #M L AC 1 2 0C 0 — 1 

20C 2 (1 GD ATP 2 1 ftt>yA >L 0 COPWMfiJc 
A?TtS , ^-COlgHciA RSELR1 5)&»S>fT»K 

#MLAC120C 0 -120C 2 (1 7-iyL o 0P 

MLAC 1 2 0C o — 1 2 0 C 2 IA GDATP2 1*> 
A»54>'L 1 COPWM^&A^-TS. -tORfclis R 
SELR1 5^£>fxgItR^:? — yfcfettS^WyL! CO 
Jjfc^'fe'lSftT^S, #MLAC 120C 0 -120 
C 2 tA 7-fyL, COPWMjfcfrkffiMtK^-i^fc 

iRsieflrr*. R«fc, #mlac 120C0-120 



C 2 (A GD ATP 2 lfrt>yA >L 2 , L 3 C0PWM 
^CJ^WA RSELRl 5*»6fT» 

TV^S. #MLAC 120C 0 -120C 2 (J, y 
L 2 , L 3 OTPWMjfi^fcffaBl^— VteiJ{tS5-f 

>l 2 , l 3 <nmtbm\mmmm:n^wmgk 

SrlBe^S. #MLAC 120C 0 -120C 2 11 
>f r 6j fcSrifc, £tt3#Lfc#fi£2niJW 

L-T . SlIIWSa*MLAS»(SS (?(J«JEC0K 
>V£^~tm tLTCNTl 3tffi^J-f-S 0 
[00 59] tfM^^^->-^ll3C0 ( c ) tCTKfaJR 
?T#|C0 3*>C0R 2 T"$>-?£:i:-rSi:. MLAC12 0C 
0 i^ijmjEcOL^^^^-f-tti: LT r 2 j £MLA?8Jt 
*£Hk LTai^L. MLAC 120C,IA3j £tfj;Jj 
L, MLAC120C 2 (irij ^tUTT^S, 
[00 60] C NT 1 3(A 1M ^/HI* 1 r 6 j tC&S 
k, #MLAC120C 0 -120C 2 fyt>&jj%tl.& 
r 0 j - r 4 j n*ti&vnmi*fflkL%tmm*C 
MP 1 AlZ&fl-t ^ *HSftCO^ffi-C{A M 
LAC 1 2 0C 0 £^COfii2r-eco4tftSA. MLAC 
12 0CJ *»6<0g[t2|gffi*S*lfci:^L , CtHR 
U MLAC 1 2 0C 2 *^c0ffl2:4111tt}^j3n.^i:^. 
fcL/CfHW"*. lot. ##rCtA r 4 j fcowc 
0. r3j co^t2«s r2j tov^tii, r 1 j 
t^vvt4«£S"*-fI-**CMP 1 AiziH^-tt £ol,z 

[00 6 1 ] CMP 1 4(A ?)VWfi r 0 j tz^r-g. 
t, ?iMfficoK/P^^-rfflcoo*>Si>/h§v^^tii^ 

-rs 0 ico^ttA r ij *as^5. tr^f ^ 

;Hi^ r 1 j ttZb&b* ^cob#£T\ ^JSEtfOK^S- 

CMP 1 4tA "fW ^;HI^* r 1 j , r 2j , 

r 3j, r 4ji r 5j , r 6j ai,!:, ^it« 

[00 62] ?iJflH«K^£^Attfco-3 
r 0j(A2V c , rij(j-v c , r 2 j{i0, 
T3j{i:+V c . r4 j |i+2V c fcWJ5U"CV^ft. 4 
st. If A VMtmfi r 2j, r3j, r 4jj r 5 j ^> 
5rTi:^tA b'-y bv-yT^^EU 3 IfrbMBl. ?A> 
L 0 C0t-^~ 7-f>L 3 CD?— ?&ttijj£tl&, 
[00 63] H4(ci^lU8*l<OBaDIlFK , Cft*MLA 
D 1 0 3 t HI ^-tlBi&Hlg&Aft-l. M L A D 1 0 2 C 
h^itiBtf £ i: s MLAD10 2CT1A MLACCOffl 

^ S . £ CO i a , ^HJrficOff^JAIi . C M P 1 4 j6«M 

4£ k tci oT^MJ±co»^ i *^-S0a*eM-r.S 
k i: fefc. MLAD 1 0 2 CCDMS&ffimmMTZ S. 
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[0064] 3 t,tZ. MLAmX@tc?mW±£x<t(£.$: 
/Jn§ <*i;t*>iS) > mE^bSTfimffitcoSX^M 

So 

[0065] =5r*3 , *Htt OJgfiTCtt. CMP14^'M 

&x o iz^mtx i> mmmmz^i z t tret h . 

[0066] H7J4. ^-f'-^3&% t SIK^2/7 
{ 0~7«8Pg|lf I^x/VcOo *><7)T*^ 3#@co|?g|lllx 

commmTh h . 0 i iz&^t , (a) {ipgtu^/t- 2 
/ 7 co 4 3 ^ijco^t * m , ( b ) ti 1 aaKSBia* 
co&ftmmizm 0 ^fut-r-^ow. ( c > &m 

ffifnnMitt: M7 (b) fc^rTiafc, 1M1 

(£0>0rciin = 3) <wm£.4mt&. =3rfe. 135 
(b) TiiMLAMfi*SS^'iatt§nTV^^\ H7 
(b) fcli, MLA^cOHfrco^r-^^SixT^ 

■6. 

[0067] -tLT, PWMMH ( 0 ) t r 1 ( 2 COO 
St) j 0>S»£flW&. 4fc, PWMSIH ( 1 ) t T2 
(2C015H) jC0M^*Wt-S. PWMli 
(2) £ r 4 (2C02S) j faSftfcffJtS. Pg 

ico*i^c{i, PiilK;M4 r 2j PWM 
H9I8I ( 1 ) iz r 1 j jWWOirc&fiS. *LT, #PW 

mjhibI£& tts JiJfus; ^- >- 1 ffiSffl; ^ - y t co# 
f -y h <7)%mtfimmmcomzmttc k/ko«j±£ jo* 

[0068] *^ffiCO®ffiCO,|Etlj^T"(±, #M#ff ft 

C0T\ asrr— ^**H Hl"<Jl> 2/7 cr> c r-?T'fo6M 
5«WSt:ffl»lS*L*«EEa9WiH7 (d) iz^ 
-T i 3 £2:4. ^co«E^Tii. El 1 8 ( d ) fc^rt 

■3 » Pe b Il K/^' 2 / 7 CO j; 3 *> , *HMC0^ 



[00 69] *m*co^-c{i. mimmzmx-nifz 
Ktzmkcommmizmi-fh z. 1 1 J: o a * 

■rs z t tz x ot, K»i^fcfett*3eibsaR&»i^s 

Sfet, El 7 (d) t^tioC, is 
[00 70] *HJfico©ffiT1i. 1 aHytHia^Hfflftd 1 

7 (Pti)i^'8) T'fo^tztf, mm, ^sija*8t;L 

•CR»»*9t^**&*#i4t, MLAC£0SS:^3 
3&»i»4fcamnt. igflH3*i£MLAC(C*f-rsa^£8 
trftur i^ItC^S, ^coi; d^rfi^ <wt . > ft 
itcoM*H8co ( a ) , ( b ) fcjjr*-. L^L. 
^c0j:3tcL^C0T«. >-L 0 fc*S-r§fc. 8ffl 
co r i j iaJht7fflco r o j *964r$-4 (H8 ( b ) J: 

r 0 j 

[00 7 1 ] ^coid^-r-^^fflv^TMLAMSlSrff 

}±.mm b t,±m% h w&mmm mu $ ti h . i^t, 

14. 4MW»*8fctfc«^tK6"r. 1 ) * s 

2c0nf| (i^tniiga) K*^>*li*^t:tt»t£ 
ISS-rs. *^BJ-C(4. fi^#ftSrOTco J; a 

[00 72] ia»ffl||BI<04HWft*Nff6f:, 4^, 

Ng([2" (p 0 + i ) ] -l ) b%&m±crmm.p 

o **feS. ZZX\ r ~ j cO*ti^{4^iC*^-r, 
$Sfot!>tikPo Izhb-JK 2 " P 0 2<r>n$k(ZZ 

~e n {i^^mcofis* ) Tfgs=ri6*#a»#(t^)fbMrc 

feS. ^LT, 2 " P 0 , 2 * (P 0 -1 ) , ■ ■ ■ , 

2 ■ o*. mn-fflfb Lxm^tntizm^rtt. zz 

[00 73] act, ffi^c02iiSS:(.C ± SS^ftfWhO 
S»ftJt ( rjsjncoa^ftttj fcPfJs. ) *^5£t-S. 
4-f. (N- ( [2 ■ P 0 +1] -1 ) ) ^2 ■ Pi b 

<2 "Pj *l#BcOitjDCOa^Wti:-r4o S^C, 
(N- ( [2 " (P 0 +1)]-1)-2"P 1 )S2 
" P 2 k*4*^;cofiitP 2 ***6I> 0 *y)A ) ^P2 

ttt-^x 2 " p 2 *2#@coi&Ja<oS^#(tt-f-4. 

filT. H«fc, N- ( [2" (p 0 +l) ] -1) -2 
" Pi - ■ ■ ■ - 2 " P x ) =0 t^44T'\ JRJC. S 
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»P 3 ~-P x ^Hb, £T<5D}&Jn<5D^ftlt£}&£-r 
[0074] #ij;t(4. N = 1 3co*§llr(C(4. N ( = 1 

3 ) s ( [ 2 ■ ( p o + 1 ) ] - 1 ) t %&m±cowm. 

P 0 (4 r 2 j T*43&»A>s 2"2£r( = 4),2"l£ 
( = 2), 2 * 0* (=1) *at»«02JKRtJ:*a» 
ftftf:"*-*. 4fc, (13- [8-1] )fe2"P! fc 
^Si^liP, (4 r 2 j 2 ■ 2* ( = 

4 ) lsa^sjMtftt-rs. s&t. (i3- [8 

-1 ] -4] ) S2 " P 2 i:3:£ft*Offi&P 2 (4 
r 1 j Xfo&frk, 2 " IS: ( = 2 ) J 2#@<7)iejDO 

a»ft(tk-f*. n=i 3<?5»^t(i, smko 

2JffiRtcJ:4a»fttti:LT<04, 2, 1 . £ itfiUll 
<7>MAft(ti: LT«4 , 2j&*S^tfftfc &£ . oil 

Kllfflfl)*** ( 2«**- 1 ) -C*V\*^fc:Ii, 2«nf 

fr<J9ft£3l^fc#fcOVvC2<7)mSi (mlinl:^! < 

[0075]^. (4HMR+1 ) !^2<0nSI(iiT 
n(4g?*it) T*8(TfcS*^:«>. NS? ( [2 " (P 

0 + 1 ) ] - 1 ) fc&4*b*;<>«BftPo fcfc 
J: o T S»#tt*tt^-«. i t S o #U(f . N = 
7<9*£fcli, P 0 14 r 2 j X*foZ>frL>. 2 " P 0 , 2 
" ( P o - 1 ) . • • ■ . 2 " 0 t LT«7)4 , 2 , 1 £ 

s^wttfrffl^sitics^-s. -etr. n ( = 

7 ) =4 + 2+1 3BJlI<?5fi»ft(t*fl^- 
**BKfi3r^. oil i3!lR3«S*BISa:tJtEt-C% 
^K##JLfc^^^$ia<3!ft# (2«If- 1 ) f 
ft St ltd M»fttt<^* t iMWMH«^RtsfBS-r* 
#S»ftW*flRIte, 2<sonSi ( n|±0*fcfcHE 
com, J:"ja*Wfc:li036»fe311W-*#|Ja<zaHR) «0 

[0076] {mm<Dmm2 > act:. < 1 ) a* 

2<0njf| (.TifniiSMic) T*SiT&3rV**^>W 
tLT. 4HW»N = 8<0«^'fc^>V^ilWt«. N = 8 
f5*^t«, N(=8)S([2*(P 0 +1)]- 

1 ) tSrSfetooSgRPo (4 r 2 j r& 4 2 " P 

0 , 2 ' (P 0 - 1 ) ■ ■ ■ ■ ■ 2 ' 0 i: LTC04 , 
2, l*jl?!t«23(HRK:i4a»ft(tkLTffl^*ifc 

4fc, (8- [8-1] > £2 " P t fc=Sr 
^tt^OfiijP! <4 r 0j 2 * 0£ ( = 

1 ) £<jCtefc&V*M»fffr}-i:-$-4. f-3t. N = 8^*I 
1^(c(4. a««23Bft(C±4a»ft(ti:UT«4, 2, 

i . a iwaaKo*»#ttt lt« i #s^ff-ftt & 

[0077] I9tt. 4MWRN = 8<!0»^PWM(jt^ 



SPW«&*^flWSrC»4 . H9 (CfcV^T . ( a ) IS 1 

mft<v^7-?coM*^-tmww. (b) {±as^2 

3HRt±4a»ftft (Wt. ) tLT«4, 2, 1.& 

4 ixm l Aas«as«<ow*s?t«BHH. ( c ) im 
smncom^-tmmmx'$>h. m9 <b) ttjwc, 

I»#lt$fi/SPWMIP H 1 (0) eoA2i4, lJMtWal 
Sr8^L^PWM^ra (4HRWIST 0 — T 7 ) 

fi»ftttS*utPWMaBIH 
( 1 ) og3tiiH^IH2o4*o£3t=ffl3U S»ft 
ftSftfcPWMSUia ( 2 ) ^3J44HWtBH4ofltf>J| 
§(cfflSL. a»ftftS*LfcPWMJtiH ( 3 ) OMZIZ 

[0 0 781 01 0(4. 3t«<02J(fflttCj:&S»ftJtfc 
LXC04, 2, 1 . &4ta8flD<7)fi^#ft£ LTOliD 
m^.ft(tSrfflUJt^C0MLAD 1 0 4(73^^^7' 
Ov?H7ftS. H9(C3StKBRtrtt» ML AD 1 0 4 
fcrtJWCs GDATP21I1 ^f-?*^H9 
( b ) fcW^4S»Wt$*ifc#PWMJBIBI ( 0 ) - 
( 3 ) tf>HWr-* ( PWMM) Sr^-TSo 
0 2 (=S%f S6»<»WBI» 1 4: . t' 7 hV7 7° 
.X^U 3 l<59#J0£*r*ELTMLAD 1 0 4WZtl&X 

[00793 4^, MLAC120C„ , 120C, , 
12 0C 2 , 1 2 OC 3 (4, fi^.ft(f§^X7t#PWMIB 
IB < 0 ) — ( 3 ) fc3tJ6LTRW&*U Zti^ti, GD 

atp 2 1 3&»^>ai*s<is*^#{t$tiJt*pwMa!ia 

( 0 ) — ( 3 ) OPWMMi;. RSELR 1 5£>£>ffi 

0 . -ftcfr-h. MLAC120C 0 -120C 3 I1 * 

^iiiiti-t&. I-oT, MLAC120C 0 — 120C 
3 ^fe ro j — T4j c^t-i-r^L^aiTJ^ttS. MLA 
C120C 0 ~~ 120C 3 frt>&jj%tL&tn$&m±. 

[0 080] CNT1 3(4. #MLAC120 

C 0 — 1 2 0C 3 *»^aj^jSii4 r o j — r 4 j a^fi 

^ft<r>mw^%\mx,i\mm^ ( r o j - r 4 j ozti? 

iieMWL ( 0— 8c0 9ffic0d*><7JV^-fix^) ) SrCMP 

1 4 tJfJ^J-TS . CMP14I1 CNT13KiUA§ 
ilfctfJWSa*, CYCT1 6A^ffi7J^tLS^^/P 
Btca-)T, 50«E*«^-r*5IKEK*l3» (EH* 
-thn (cffi^-T-S. ^^/HS#J±. iaHOBIHfcii(t 

[0 08 1 ] ;^(C, 1211 OCifMLAD 1 04<7)itl# 
Sr. H8 (a) ctjIK^H. H9f0fMBiHj34:t>'lll lc 7 ) 
ML AD 1 0A<?m{^?t^r<t9A Sy^&#SHUTK 
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Bj-r^o mi uz&^x. i oAmM ?/mi. iob 

(iGD ATP 1 l^aj^£:fl£PWMffc$h 10C(± 
RSELR1 5^A>til^§^Xl>^fSK^°^->. 10D 
[JMLAC 1 2 0 C 0 — 1 2 0 C 3 c7)ft;fk lOEliC 
NT 1 3t0t±i±r (iii^lWM) . 1 OFIiCMP 1 4 ^OttJ 
7J£^-r* El 1 1 iz^k-tX o fc:, 1M 9)Vm& r 3 j fc: 
Srftfc, t'*/ W77^'J3 1K, ML AD 10 4 
fc:iittl>GDATP 2 1 tcMtT54 >L 0 SD^St 1 '— 

^SfcJjSfu -f4 r 4 j fc^&fc^ >Lj 

0^Sf*-*tf*atfj;&*U 1M ?;l4a# r 5 j fc:&& fc 

[0082] GDATP21I1 7^VL n 

0fC«nliO~3) W*5rr— ^*A*-*-S4St, AJj 

( 0 ) — ( 3 ) «PWMJE*i4lW-6. PW 
MJ&fr£7)#gfg£MJ£-r&MLAC 120C 0 -1 20 

c 3 fc^^rfft. a^x-^^H9« (a) |;itJ:3 

WMjfflH ( 0 ) «PWMMi>'MLAC 1 2 0C 0 fcttj 
TjSft. S^ftJtStLfcPWMfflfa ( 1 ) OPWMlt^ 
*SMLAC120C] tafcttSfU ft&ftltSfUtPW 
Mil ( 2 ) ^PWMWMLAC 1 2 0C 2 fc:ffi7J 
Sft.. M^f+^S^PWMRBia ( 3 ) COPWMW 

MLAC120C3 fc:fttJ$;?x&« 

[0 0 83] fU, RSELR1 5(i s GD ATP 2 
1K#MLAC 120C 0 ~120C 3 fc:54>L n 

wpwMjft^ai^s^* fc * t=» •f<5 r )B#*^afK#irai 

fiditf, 19 (c) tejSr$-R 2 tftfSWf^— y* 
ffiffltT^S^tii. RSELR15I1 GD ATP 
2 lid^#MLAC 120C 0 — I2OC3 fc!54 >L 
o «PWMj£##*ai7J£*U>fc£fc:, R 2 WfiXSW 
-yiz&w&^j yL 0 tWiBLfciK^-e** r 1 j £ 

HfcfjU GDATP2 1K*MLAC12 0C 0 -1 
2OC3 tC^-f^Li ^PWMj&^ai^fl&fc # 

R 2 rtKmW^-yiz&tf&vj yLj fc:*fjtGL 
fcJfc#T*4 r 0j £aj}rr&. B»t. GD ATP 2 
li^#MLAC 120C 0 - 1 2 0C 3 fc:54 > 
L 2 , L 3 OPWMfftflTtfifcftSiifcfc&fc:, R 2 tftfr 

[0084] #M LAC 120C 0 -120C 3 (1 G 
D A T P 2 1 #» & HJ * § P W M J&fr fc ffSBf ^° * - 
ycDJ&fr Ho V M L ASffltefrV \ MJMSSSr C N 
T 1 3ttfJ^|-t4. 0»Rfcf, #MLAC 120C 0 M 
20C 3 (1 GD ATP 2 1 frhvA >L 0 <7)PWMfiJ<; 

ft*\j)~th, *<o»fcli, RSELR 1 5a»6frWK 
Jtf—ylztel-t&j-l >l 0 wjSflTPifJijSfvr^i. 

MLAC120C 0 -120C 3 !1 54>-L 0 cOP 



MLAC120C 0 -120C 3 li GDATP2 It" 

hnv^x copwMfm-ZAJi-t&c z^mzit. R 

SELR1 5ti^nMW^~ ylZteVth^AV^^ CO 
fcfrff&h^iXX^h . #MLAC 120Co-120 

c 3 {±, 5^fyL, (VPWMf&ftkftmM^f—yitZts 
a^E'ti-rs. #mlac i 2 oc 0 ~i 2 0 

C 3 (i, GDATP2lK7^fyL 2 , L 3 OPWM 
Jftfl-fc Kh-th . ^<7)^fc{4. RSELR 1 5s&»6ffjH 

w^—y^zanh'y^y^^ , l 3 o^^aj^jsn 

T^ft, #MLAC 120C 0 -120C 3 il 54 >- 
L 2 , L 3 <9PWMjfi#fcfraBf y&fcfrS^-f 

y l 2 , l 3 £7)^ fc (^fiswi^iffi £ mm l amen 

SrK'lf-ri>„ #MLAC 120C 0 -120C 3 (1 
4 r 7j fc:=5rftfc, Ett3*ifc#«£2lllJW- 

[0085] ffI^A7-y^!9« ( c ) fc^-rSBR 
tf?iJi0 5*>c7)R 2 Tfcofcfc-^-Sfcs MLAC120C 
o Ji^mJE^l^/l^^rTffifc LT r 1 j £MLAIS 
feUfc M L AC 120C,(ir3j £ft7J 

U MLAC120C 2 <irij £aj}k M L AC 1 2 
0C 3 ii T2 j SrSlTjt-ft (09 (b) #{f§) . 

[0086] CNT1 3li, "f 4 ^;Wi^' r 7 j t^ft 
fc. #MLAC120C 0 — 120C 3 fy£>&33$tl& 

r o j - r 4 j «^-Wuom*ff«Lt«BSS*C 
MP 1 4tai7J'^£<7)-T"&££ i \ *HSt«miT1±. M 
LAC 1 2 0C 0 iJitWLAC 1 2 0C 3 3&^tf0ffi$- 
Zcot tOtWcL. MLAC 120C, ^^toffiSr 2Htfi 
^jSfi/ska^rLTtHRL, mlaci20C 2 H« 
ffi^4 0tti^§]fx^fc^LTftiE^ft„ 
T"Ji, UjtoWO, r3j(;oi,^2I, r 2j 
(COV^t 1 1, r i j tCOV ->T 5 H^^-tfl-f-* CMP 

[0087] CMP l 4li. -9-4 ^;H1* 4 r 0 j {c^ft 
fc , ?ijmj±^ K/PSr ^rtffico o %W h /hS V Mi£ aj^3 
ri j £ai7rf6. ^4^ 
/HB* 5 r 1 j t^ftfc s *«b#jST\ ?iMJ±<t>L^£ 
^t-ffl«o^*i>/h§v415raj7Jt-ft» ^rfc. Ktcaj* 
Sr^to«i , * i> /h $ v ^coftjuf § ft h . 

CMP14I1 R«{C. iM^JHBa 1 r 2j , r 3j , 

r4j , r 5j, T6j, r7 j t^rSi:, ZtLZ'tico 

[0088] =3ri3, &m!&cr)BMTl£. CMP14i { M 

hz\>\,zts:h tK wmz^mi. x h mmcom^^i> 
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««f: BWfctffc*J-rS#JBi: fciStr* 4 3 LT 
fc iv*. 

[0089] ( mmmm 3 > ita^tt^Fjrm, 

£iJflffi(7)lJ±K/HS:t4 5 K;[/C£> -3 ( IM&tSIfK 
9>f Vj(be*4«*&) , MLAStfcut5iJt£E«tK 

[0090] J^T, ^5— y*R»tfeMLAffifc* 

SEW"*. EH8BS?5-r>*£3 4:U 

sorS-^-O-SrlSSt, MLA<Oia0?SfllBI*T o - 

. 0 1 2 fctsi vc , ( a ) j± 1 mvm&K 

T-fcDM&^MWm. ( b ) <4 ( a ) iSS-f^f 
-*£#JELfc#4HWaBlfflT 0 ~T 7 fc:t$tt*PWMjft 
*feJ:VMLA*JBS«WW*^tKBHH. ( c ) li¥ 

5 -5 a y^mmmn^m^-tmpm, ( d > « 

a«W23KRtcJ:4S»ftlt (Wt. ) ttt»4, 
2,1, fciVSIJn<7)fi^ttiti: LT« 1 ^fflv^ft^- 

{ d ) £ii\fVC, IWttSWcPWMIS ( 0 ) COM 

s ti. i sHrawra ( t ) £ 8 o<?) p wmsjph! ( #t too 

T 0 -T 7 ) iZ&MzjmLiZlte<0#mmi'2ftcr> 

tt$H/;PWMlJf| ( 2 ) «9*Stt4HHKnSI4o#tf>* 
$tcffl3L, S^ttttSfufcPWMffilSI ( 3 ) coJi${4 

[0091] (0) — (3) CDZtl^tlCOMfrmfStL 

S^««fT«f-^^*£tl.. 012 ( c ) tij* 

li, S*ftJt3*ufcPWMSllS[ ( 0 ) , ( 1 ) T141KS 
■f-^ (^5— r-^) & r 0j 4£, fi*ft 

(tStlfePWMWH ( 2 ) , ( 3 ) «0PWMfflISTt4iR 
if-?& r 1 j k-t&. 

[0092] -?~LT, MLAaWfcffa fc , MIH»*t; 
J4 r 1 j fciV r 3j co2aSL*'3lix^^. i^io 

<! fc , [s|B#jMfK5 3 fc LT 

JEl"*/HR* 2 U-^HcTi - fc j&^S 4 . 
[ 0 0 9 3 ] HI 3 {4, !Ot<?WKtt3iO*«W*S'^:/ 
n-y^BT**. 01 3t^-tflff£T'{4, MLAD 1 0 
StCfcWC, GD ATP 2 1 (4, H^x-^£>S<?M4 
ftS^C#PWMiBra ( 0 ) — ( 3 ) <50PWM^^^ 
if:, MLAC120C 0 , HOCj , 12 
oc 2 , l 2 0C 3 (4, fi^tf{t$*iJt#PWM$M 

( o ) - ( 3 ) iznmLxmthti. -earn, gda 



TP 2 l3&»iJ.ffi*S*l.**»ftttS#lJt#PWMSIia 
( 0 ) — ( 3 ) cr.PWM^^ljmj±^mi-^/Hjt^ 
1&><7)QmT—9 *f*Jn L£ fc<7> fc , R S E 
LR 1 5*»6tttj!jSft.4tfa^ , «^— y^^fcs^feM 
LAJSJJStefrd. £33, GDATP2 ljJp&Stfj 3*1,5 
PWM^tKCISf-^^'titlt^S 4 3 t«f& 
LTfciH. 

[0094] ML AC 120C 0 -120C 3 (i -t*l 
-?■*!, #PWM£* (flSftr— ***tf) fc^'S-^ 

y*i&ms&mv>!R» t cosmmma^m turn 

ktJ:-5T> MLAC120C 0 -120C 3 tJ: 
SMLAII«^ r i j ifcji r 3 j c7)v^-r*x*Hc 
•TSifc^T&Se ^ LT, MLAC120C 0 ~~ 12 
0C 3 il MLAH^S*s r i j i§-£r«4 

r 0 j £tt;FjL, MLAiSfiWaiSS** T3j 
fcli r i j Sjfcft-fi. 

[00 9 5] MLASfflWaK*** r 1 J 
?i«J±fc LT-V C #'ffl^4>*l, MLAafflCc^atfeSaS* 

r 3 j T*fc§«^:li?ItEt LT+v c ^'fflv^fi 
h„ 4oT, ML AC 120C 0 — 120C 3 ^ai^j-f- 
5 r 0 j {4-V c tdtfJEL, MLAC120C 0 -12 
0C 3 tfftlrth r 1 j <4 + V c tMffi-ri>„ 

[00 96] in3£Srfi : diai&T'*5ADD 13111 # 
MLAC120C 0 ~120C 3 frt>&J}Ztl%> r 1 J 
<r>cr>mm. ( 0— 8co9ffio3*><7)t^-f*a*>) SriUjtLJt] 
ffffi^ CMP 1 4tiai^-r5 0 CMP 1 4 {4 , AD D 1 

3 i*^aj*S*i^JnS:ffitJSLT, t-^Jcyct 

1 6*^tu*$*L5^ ?/vmm,zm~?xitij}~ts,, 
[ 0 0 9 7 ] 0 2 iz^-rmmcomm 1 cot^tm 

mz , b" »K 7 T^< t'J3 1 c7)^iJ(cMje LTMLA 

DiosmfMi^^tv^. 4^, ^mmcom 

®T(4, «-MS:¥a(4, «»WtS*ife#PWMffliat 
*tJiGLTiS(tfe*LT^5#MLAC 1 2 0C 0 — 12 0 
C 3 THii§*i, ««Jt¥Bb6>ii,aj*S*i4aOt* (* 
MTJ4 0-l»l ^-f *U> ) tfDjfi^aR^ffiW 5 fHR¥S 

{4, add 1 3 ithii$*l, mn&mm?>^m±. c 

MP 1 4fc4VCYCTl 6TH3S§*lTV^ 
[0098] 01 3CStMLAD 1 0 5<7)iiJ-f£ 

Sr , 0 1 2 co^HJ0i5 4 1/0 1 4 <5D^-^ 5 >-^"0Sr#^ 
LTl^BJ-rSo 014C*3V^T, 1 3A«Hf>f ?/Ml, 
1 3BJ4GDATP2 l*^ai^J?*l5PWM^, 1 
3CJ4RSELR1 5*^ffi^S*l5^a^^->, 
1 3DJ4MLAC 1 2 0C 0 —1 2 0C 3 COm^J, 13 
EtiADD 1 3 lCOUitl (tU^jSir) , 13F(4CMP 
14<7)m^^7Kt-. Bl4t7StJ:ot, ^-f^;Hl^' 
r 4 j tC^-Si;, b'-y K»/7^t'J 3 1*>^, MLA 
D 1 0 5CSItl»GDATP2 1 ^MLT^-f >-L 0 O 

a yL\ co«^x-^^'ai7js*i, -9- >r ?fw& r 6 j 
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[0099] 4fc, GDATP21U;. 7-f>-L n 
WCfin(io~2) com^f-fZAti-t&mz, Xh 

(0) — (3) C0PWMffcfr£±J&-t4„ LT, PW 
Mj£^CO#S«£>tfJ4$-r4MLAC 120C 0 -120 
c 3 tcffiTrf-^ ^f-?tfll 2 CO (a) t^-TJ; 
3T'*l>t-r-S>i:, HI 2 CO (d) 
fcPWMSUB ( 0 ) OPWMj&frjt>%IL AC 1 2 0 C 0 
^ftTlStU S^Wt^tL^PWMS^ ( 1 ) COPWM 
tMMLACl 20C t MfrffttSfUfc 
PWMSJ1J ( 2 ) (OPWM^MLAC 1 2 0 C 2 

awjsfu a»fnts*utPWMama ( 3 > copwmj& 

MMLAC 1 2 0C 3 IZ&jjZtlh. 
[0100] f LT, RSELR15I1 GD AT P 2 
1jD^#MLAC 120C 0 -120C 3 C5-fyL n 

copwMR!c^tii^s#xi. t § c zcDm&commm 
h« mm. hi 2 ( c ) iz^-tR 7 cofmtR^f—y 

*ffifflt"Ct^ft*&fcli, RSELR15I1 GDAT 
P2 1K#MLAC 1 2 0C 0 — 120C 3 t7-fy 
L 0 coPWMR!c^m^S#xl>i:#(^ R 2 OffiM^ 

^-y^tt^^-f yL 0 fcstjsufciKiJ-cabi r 1 j 

SriiJAU GDATP2 1K*MLAC120C 0 ~ 
1 2 0C 3 t'^-Y >L, C0PWM^3&«aj^§^i:# 
R 2 cofiMiR^f-yiz&tf&yJ VLj t*M5L 
£j£#"C*4 r 0j &aj*-f*. GD ATP 2 

1j6>A»#MLAC 120C 0 ~120C 3 >-L 2 
«0PWM|R**«ffi^jS*L5fc#tC, R 2 WffXBV**— 
yiztili&yj yL 2 fcttJBLfcJfcfl'Srtfcfr*-*. 
[0101] #MLAC 120C 0 -120C 3 (i, G 
D A T P 2 1 *» 6 ffi * S P W Mlfi* ffiKW ^ ^ - 
>-C0fl£3j- IWV ->T M L A« JtSrffV K jR»3g% £r AD 

d 1 3 l^ayrr-^ mm, #mlac i 2oc 0 — 

120C 3 (1 GDATP2 >L 0 COPWM 

jaSfl-fcASTf*. -ecOlStJi. RSELR1 5frt>ffl& 

M^—yttZtsi-} h 5 A y l 0 coj&Jb^aj^ ^ttt v * 

4, #MLAC 120C 0 -120C 3 (1 7 4 >L 0 
cOPWMfcftbftWIR^f-yiz&lif&y-jyLo coj& 

tot commmmmm^ta t^ta^m istittt . 

[0 102] #ML AC 120Co—120C3 

(±. GDATP2lK7>fyL 1 COP WMJfcfr£ A* 
tS„ -t^iMCli. RSELRl 5*^ffiSfK^°^-V 
IZ&if&yjyL! cr>f&ftjrlitflZtlX^&. #MLA 
C120C 0 -120C 3 |± S ^^VLj C^PWMJfcfr 

wmmiM-taLmtamMmm-t. mmiz, #mla 

C120C 0 -120C 3 tl GDATP2lK5^f 
>"L 2 C0PWMj&fr£A7rr4. -ecORfctt. RSEL 
R 1 5*»4>ffafiRy^-y(=*Jtt49-f >L 2 C0fi!c^ 



aj^S^t^S. #MLAC 120Co-120C 
4 7 4 > L 2 co^h coSfftfifl^SWSrff OJ L3tmfeH 

[0103] y$-^4 yco^tM^-f'-^ 

LAawwS*S»4J:a(c11lSUT^*. l*»u ML 
AiSUHSSfc r 1 J 4fcli r 3 j CO 28Wi -?"•!> Wi, 
IB1f§ixT^4#mailS*co^ roj ifcii r 1 j f 
£>jfx{£ML AjRgtSjR £ r 1 j tU £W5*vO**# 
Jfct»SS0>jftij&* r 2 j r 3 j T**UfMLAiWt 
r 3j t^ftiti^K UitJUf, ^d£4J;d 
fcHR»r- ? 6 ix4 . 

[0 104] ft^T, #MLAC120C 0 ~120C 

3 S3 . ¥ S - 5 4" >"C0jfcfr t (Kffif-'- ? t COPflfctofftS 

mm2tix^&&Mitimmtmi-& . ^co^sign^ 

r 0 j r 1 j ( 2«2«f«*tfc«^w±ffltrv 

hi 1 '' roj ) TaMUf, MLA^fflSS (^imjEcoi^ 
>V£^ctm t LTco r 1 j Sr^-f- r 0 j £ AD D 1 3 

1 tcaj^-t 4« mm&Mi&w r 2 j r 3 j (231 

2;fif^LJt^co±Cib'>y r 1 j ) -cfctlif, M 
LAMSISSi: LTCO ^3j Sr^f r 1 J ^ ADD 1 3 

[0105] nmtR^^—ytm 1 2« ( c ) cc^-rs 

!Rff?'Jc0 3 *>C0R 2 T*o7tfc-r4i;. ML AC 1 20 
C 0 <OMLASt3f*S*t4 r l j -C-JjO. MLAC 1 2 0 
C, COML AjS^g*ii r 3 j Tfo*). MLAC 12 0 
C 2 <?5MLAlWttft»tt r 1 J Xfo*). MLAC 1 2 0 
C 3 «MLAiRjref*li r 1 J Xfoh (Ml 2 ( d ) # 
!g) . i-Jt, MLAC 1 2 0C 0 (i r 0 j ^as^jL, 
MLAC120C 1 (±ri J SrtfJ^jL. MLAC 1 2 0 
C 2 (i r o j ^tB^jL, MLAC120C 3 (±roj^ 

[0106] ico j; o tc. BSctf^J^HI^^^L^^ 

[0107]^ r 7 j tC^rS t , AD D 1 3 

li±. #MLAC 1 2 0C 0 — 1 2 0C 3 *^tiJ^J$tL 

4 r i j <offlft*Jii3S[LTM9[fi**t-m#*CMP l 
4teffi:fr*4±dteffi:ft«*5aPr$-4. *HJfi 
COJ^ffiTJi, MLAC120C 0 , 120C 3 fr^crfe 
Sr^-COSSIfiSjL, MLAC 120C, ^£>C0ffi£ 2 0 
ai7JStL3ti:M*tTtmL. MLAC120C 2 H 
C0tt^4Hiai^l$tLfci:M : 5:L-Ctf-iirr4„ fie^T. * 

MfffltLT T2j £m&t&. 

[0108] ttz, ^mmommxte. cmp i 4«±. 
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[ (PWM#8fl» (^fflHMT 0 ~T 7 <9» % *TO4 

ffl) , T*6%££{4, r 0j (-V c iznm) fctfj* 
U fWJWK^Cfi, rij (+v c tettJE) fcffl 

[0109] JnS:«(4 r 2 j c 

MP1411 PWMJKIBT 0 — T 5 TJi r 0j 

u pwMjuiaTg ~t 7 Ti4 r 1 j saj^j-r*. 

T , 1 aHaBIHfcti»t45!l«£E<^a&ft*fi 1 0TS> § . 

[0 110]^, CMP 1 4J4, ?i«ffic7)K^^^ 
-frft*RIWcaj:&l/Ct>J:i*. *o*£K{4. cmpi 
4(4, anJM>iM ?/HI, Tfti^Ctt r 1 j ( + 
v c izftjfe) £tii;fjL, r 0j 

(-V c l,zMm) i&1rr&. #MT'(4, JnJMI(4 

T2j T'&S* 1 ^, CMP 14 PWM*HPb1T 0 , T 
1 Tte r 1 j Srffi^jU PWMfiBPalT 2 — T v T"(4 

r 0 j £ffi:frf£. 

[Ollll^fc, **»cOJKirCl±, ADD 1 3 1 *» 
£>CMP14(C, 2KiWltE(-V c , +V C ) 

^^^co-^r ( + v c ) fcStJBUi r 1 j touto- 

**, «»<^fKiPWMWHT 0 ~T 7 fcJEtfc8lffC 

£ « ioT, ADD131 tfi-^ay v^v^MMz 
O^TOflntfffi£ft;b-f £4 3(cLTk, CMP 14 

oizLXi>^\ 

[0112] ^mmcommizxtiH , mmmmi , 2 

COmS t ra«tC, ML AC OifcSrB'MT'^ s <OT & h 
**, § £>K»HR¥Kfc UWADD 1 3 1 COflffig,l>fffiB§ 

Ot'7 Mct4*&. r 1 ( 2 " 0 ) j OTLAC 1 2 OC 

0 <0ft}]£f3£^£. fgl b"<y Mc(4It^ r 2 ( 2 ■ 

1 ) j OMLAC 120C, «m;Jj£f£jrr&o H2b" 
•y MC(4M<^ r 4 ( 2 " 2 ) j WMLAC 1 2 0C 2 <7) 
HttiS®* - *. kLb59<fcofc!&SL£±T\ MLAC 
1 2 0C 3 coffin * jiawur 4 V\ 

[0113] 4*3, MLAC120C 0 -120C 2 C 

mi t>tix ^&m&-tt W4 , Lftjiit o 2 4 

4**ftWaWGU MLACI2OC3 tKtt^ixT 
v * & m. *ft Wi , ±ii L ft 31 (tte*«6 L T c> 
-So f£^>T, ADD 1 3 1(4. MS^jttlW^Sft^ 
ft(tfc**JE U^SMLAC^tOl ^T(4JnJt MS 

A C CO ftjJ tZ-o ivf c^ AdSl^S £ fx X. (4* 4 ^ . 
[0114] ^±tfPJ!Lft4 3 fc, *fft*fci*itr, 
M L AM»ac0^iJSJ±^7K^fl?r#JlIt3iK#x.T ffi^J 



*ft. MLASIft 

commm* Tjk-tm^mm wmimzM.Km tht, m 

W±<^itm*^&®mtf1gMZtiZ>tzttX'%:< , # 
S&fbfifc*Jft6«BBM:<^eie* < T'i s . *ft, 

1 MW8m<vttM&zi£mcomzmi£t&i%iiTi> , m 
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